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TECHNICAL MEMORANDUM X -53 994 


A COLLECTION OF LOWER THERMOSPHERIC 
{100 TO 3 00 KM ALTITUDE) CHEMICAL COMPOSITION, 
TEMPERATURE, AND MASS DENSITY DATA 


SUMMARY 


This report contains atmospheric data that have been obtained by 
various investigators from 38 rocket-probe flights and two satellite- 
borne absorption spectrometers. The data sample is by no means 
complete but should provide valuable inputs to studies concerning the 
structure and variability of the atmosphere. 

Atmospheric temperature, mass density, and constituent number 
densities of N 2 , C>2, O, He, and H as calculated from the MSFC Modi- 
fied Jacchia Model Atmosphere, 1967, for the conditions of a particu- 
lar observation are tabulated from 120 to 1, 000 km for most of the 
observations. These data should also provide valuable input to various 
studies. In using these data, however, the investigator should con- 
sider the limitations (constant 120 km boundary conditions, empirical 
temperature, etc.) of the MSFC Model Atmosphere. 


INTRODUCTION 


In conducting studies for the development of an improved descrip- 
tion of the upper atmosphere, it is necessary that a very large amount 
of data be considered. As these data are scattered through numerous 
technical reports and scientific publications, this document was devel- 
oped to provide a compilation of rocket-probe data and also to provide 
a listing of the various source references. It is anticipated that this 
report will be very useful to investigators concerned with the develop- 
ment of an improved upper atmospheric model. 

The report may also be useful to investigators concerned with the 
finite structure of the atmosphere. These investigators, however, 
should obtain the original source references, so that proper considera- 
tion may be given to the assumptions made in reducing a particular 
set of data. 



MEASURED DATA 


The conditions under which the measurements were made are 
given for each of the observations in Table 1. Tests 10 and 35, how- 
ever, consist of observations taken under different conditions. The 
flight conditions for these tests are provided with the data. 

All of the tests except tests 10, 28, 29, and 35 consist of measure- 
ments that were made by rocket-borne mass spectrometers. Some of 
these mass spectrometers measured N 2 only, while others also mea- 
sured C>2» O, He, H, or Ar. Test 10 consists of atmospheric mass 
density deduced from the NRL 1965-16D satellite. Tests 28 and 29 
consist of data deduced from the OSO-III satellite, and Test 35 is a 
collection of O/O 2 ratios at 120 km altitude. 

The data sample contained is by no means complete, but the 
document will be updated on a continuing basis and will finally include 
all available data. 


THE MSFC MODIFIED JACCHIA MODEL ATMOSPHERE (1967) 

The MSFC Modified Jacchia Model Atmosphere (1967), which is 
basically a computerized version of Jacchia' s Static Diffusion Model [1], 
is used to calculate the gas properties of the atmosphere between 120 
and 1, 000 km altitude for the conditions under which each of the obser- 
vations were taken. 

In developing the MSFC model, the diffusion equation was inte- 
grated by a technique given by Walker [2], and the temperature 
dependency of the thermal diffusion factor for hydrogen was obtained 
from the hydrogen profiles of Jacchia' s model. The contribution of 
hydrogen to the total mass density, however, is very small (approxi- 
mately one percent at 500 km) and could be neglected without any 
serious consequences. 

The MSFC model is simpler and better defined than the other 
existing models. However, as in other current models, constant 
boundary limitations do not allow the atmospheric composition and 
temperature to be realistically defined. These quantities represent 
only one of the many combinations of temperature and composition 
that may be associated with the mass density. This weakness does 
not limit the accuracy of the mass density that is defined by the MSFC 
model. 
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Another limitation of the MSFC model is that it does not adequately 
represent the atmosphere at high latitudes. From the analysis of 
satellite drag data, it has been established that a polar bulge exists 
in the winter hemisphere between about 60 and 80 degrees latitude. 

The atmospheric density at the center of this bulge may be a factor of 
2 or 3 higher than the density at the lower latitudes. This polar 
bulge has not been incorporated into the current MSFC Model Atmos- 
phere. 

Even though the MSFC model is seriously limited as described 
above, the calculated gas properties which were obtained from its 
application may be of use to some investigators. Tabulations of the 
gas properties from 120 to 1, 000 km altitude were developed using the 
MSFC model and are given following the respective test condition 
for which the calculations were made. 
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Table I. Flight Conditions for Rocket-Probe Observations 
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*These values are representative of the geomagnetic conditions six hours prior to time of flight. 


Table I. Flight Conditions for Rocket-Probe Observations (Continued) 
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Reference [3], Test #1. 

ETR 1474, MUMP 8 
January 24, 1967 
09:00 Z 
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Test No. 1 
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1 .01230*0/ 

o .goooo 

190 . 

240. 

/ .532*0-14 

840.9 

2. *1349-04 

20.3 

36.1 

/. 31999*08 

6.31 /01*0/ 

1 .4264/*09 

9.03632*06 

0 .ooooo 

140 . 

2*0. 

4.2931 / - 1 4 

955.9 

1 .S/01/-04 

19.5 

40.4 

3.54360*08 

2 . /602/ + 0/ 

9.39036*08 

9 . 11389*06 

o .ooooo 

151 . 

290 . 

2.53320-14 

939.8 

9.69415-05 

16./ 

42.5 

1 ./3609*O8 

1.222/3*0/ 

6.23520*00 

/ .31 130*06 

0 .OOUOl. 

1*2 . 

300 . 

1 .539/9-14 

9*2.1 

6.12208-05 

18.0 

44.5 

0.50049*0/ 

5.46946*06 

4 .164/2*08 

6.60302*06 

0 .ooooo 

1 / 9 . 

320. 

9.5/945-15 

9*3.4 

3.94014-03 

1 / . 5 

46.3 

4.2/562*0/ 

2.46518*06 

2 . /930O *08 

5.9/230*0* 

o .ooooo 

183 . 

340 . 

6.09581-15 

*•4 .2 

2.5/M4-05 

1/.0 

4/. 9 

2.14052*0/ 

1.11814*06 

1 .90000*09 

5 .40600*0* 

0. ooooo 

1 94 . 

3*0 . 

3 . 9330 / -1 5 

•«4 .« 

1 . /09/8-05 

16.5 

49.5 

1.0/693*0/ 

5 .10006*05 

1 .26991 *0* 

4.90130*0* 

o .ooooo 

205 , 

390. 

2.5/942-15 

*64.9 

1 .14/2/-05 

16.2 

51 .0 

5.44289*06 

2.33830*05 

0.59/49*0/ 

4.44543*06 

0.00000 

21*. 

400 . 

1 •/ 1 0/9- 1 5 

065.0 

/./9229-06 

15.0 

52.5 

2. /62//*06 

1 .0//33*Q5 

5.93531*0/ 

4 .03466*06 

0 . ooooo 

22/. 

420. 

1.14999-15 

963.1 

3.332/3-06 

15.4 

54.1 

1 .40821*06 

4.96/42*04 

3.9/010*0/ 

3.6*416*06 

0.00000 

2 3/ . 

440. 

/./592/-16 

*65.2 

3 . /I 9*2-06 

15.0 

55.9 

/ . 2069 /*05 

2.31956*04 

2. /0/41 *0/ 

3.329/0*06 

0 .01*000 

248 . 

4*0 . 

5.29394-1* 

*63.2 

2.61 / 1 8 -06 

14 .6 

59 .0 

3 . /031 1*05 

1 .083/0*04 

1 .05054*0/ 

3.02/52*06 

o. ooooo 

25* . 

4 90. 

3. *4142-1* 

*65.2 

1 .66642-06 

14 .0 

60.4 

1 .91024*05 

5.08583*03 

1 . 26/ /I *0/ 

2. /S432*06 

0. CIOOOO 

2/0 . 

500 . 

2.526*3-1* 

8*5.2 

1.35959-0* 

13.4 

63.8 

9.0921 /*04 

2.39/39*03 

0. /03/5*0€ 

2.50/1 / ♦ 06 

/ .14/05*0*! 

281 . 

520. 

1 . /* /•*- 1 6 

9*5.2 

1 .002/0-0* 

12./ 

6/./ 

5 • 1 423 / *04 

l .135O/*03 

5.96669*06 

2.20345*06 

/. 12084*04 

291 . 

940 . 

1 .24999-1* 

6*5.2 

/. 53343-0/ 

11 .9 

/2.4 

2.60340*04 

5.39/46*02 

4.12961*0* 

2.00083*06 

6.95 '35* 04 

30# . 

3*0. 

*.91 /95-1 / 

965.2 

3.//264-0/ 

11.1 

/*. 1 

1 .40554*04 

2.5//6/*0z 

2.05396*06 

1 .*9/21*06 

A . /9092«O« 

315. 

590 . 

9.444 /• - 1 / 

6*3.2 

4.31602-0/ 

10.3 

85.1 

/. 30959*03 

1 .23629*02 

1 .9/648*06 

1 . /30/2*U6 

6.64419*04 

324 . 

900. 

4 . /Cl 32-1 / 

•65.2 

3.60/25-0/ 

9.4 

93.3 

3.89946*03 

5.95443*01 

1.3/160*0* 

1 . 5/96 / *06 

6.49423*04 

935 . 

9*0. 

3.51195-1 / 

*65.2 

2 .94060-0/ 

*.* 

102.9 

2.06529*03 

2.6/994*01 

9.53950*05 

1 .4425 /*06 

6 . 34949*04 

349. 

940 . 

2 .95940-1 / 

9*5.2 

2.44366-0/ 

/.* 

113.6 

1 .09/03*03 

1 .398/2*01 

*. *4913*05 

1 . 31604*06 

*.20*91 *04 

39*. 

**o . 

2 .04 59/-1 / 

6*3 .2 

2.066/5-0/ 

/.I 

125.5 

5.056/0*02 

6.92130*00 

4 .*4296*05 

1 .20499*06 

• .0*909*04 

99/. 

*90. 

1 .*0594-1 / 

6*5.2 

1 . //54/-0/ 

6.5 

130.1 

3.13562*02 

3.34022*00 

3.246/9*05 

1 . 10201 *0* 

5 .93316*04 

3/8 . 

/OO . 

1 .29509-1 / 

••5.2 

1 .54*02-0/ 

6.0 

151 .2 

1 .604/3*02 

1 . 64 22* * 00 

2 .2/600*05 

1 .00642*06 

9 .90493 *04 

989. 

/to. 

1 .04/99-1 / 

M3. 2 

1 .3*1 //-O/ 

5.5 

164.2 

9.083/2*01 

*.10*02-01 

1 .60031 *03 

9.23249*05 

9 .*/«? '*04 

39* . 

/AC . 

9. /0254-19 

• 63.2 

1 .21103-0/ 

5.2 

1 /«.* 

4.91483*01 

4.01 /90-01 

1 .126/5*03 

6.43699*05 

5 . 35306*04 

410. 

/AO . 

/ . 34992-19 

M5.2 

1 .0*553-0/ 

4.9 

19*. 9 

2 .6*041 *01 

1 .99912-01 

/. *4/80*04 

/. / 302 / ♦ 0 5 

3 .4 19/0*04 

4*1 . 

/8t». 

*.2**42-19 

• •5.2 

9. /93S/-0* 

4.* 

199.9 

1 .453/3*01 

9.99592-02 

3.*! /JO *04 

/.10II / ♦ 0 3 

3.31*3**04 

4 32. 

800 . 

5 . 4/1 /4 - 1 9 

6*5.2 

•.**255-0* 

4 .4 

209.6 

/ . 94 • / 4*00 

5.00/52-02 

3 .9//02*O4 

6.519/6*03 

5 . 20906.04 

44 3 . 

4 20 . 

4 .*0*94-19 

9*5.2 

8.091 1 6-09 

4.3 

219./ 

4 .35669*00 

2.320/4-02 

2.92226*04 

9 .992/9*05 

5.09462*04 

493 . 

• 40 . 

4 .2*343-1* 

0*5.2 

/ . 39*44-08 

4.1 

22*. / 

2.39666*00 

1 .2/3//-02 

2 .00622*04 

5.49349*05 

4 .96/10*04 

4*4 . 

4*0 . 

3 .*11 33-1* 

• •5.2 

6. /* 1 22-08 

4 .0 

£33.9 

1 . 32443*00 

6.46093-03 

1 .42963*04 

5 .04660*05 

4 . 6624 3 *04 

4 / 3 . 

6*0 . 

3 .4299/-! • 

MS. 2 

6.23243-09 

4.0 

240.1 

/. 33662-01 

3.26950-03 

1 .01953*04 

4.63624*05 

4 . /60S1 *04 

48*. 

•ao . 

3 .10320-1* 

• 65.2 

5 . / 3 996-08 

3.9 

245.8 

4 .0//S/-01 

1 .66105-03 

/. 29626*03 

4.26491 *05 

4 .66! 2 ' * 04 

49*. 

920 . 

2 .8! 991 -19 

865.2 

5.2958/-08 

3.8 

250.9 

2.2/352-01 

0.62251 -04 

5.219/6*03 

3.92343*05 

4 . 564 41 *04 

30/ . 

940 . 

2.5/1*9-19 

965.2 

4.89380-08 

3.9 

255.6 

1 .2/1 /O-OI 

4.43691 -04 

3. /451 /♦ 03 

3 . 61 095*05 

4 .4 904 / * 04 

318 . 

9*0 . 

2.35223-19 

M3. 2 

4.52858-06 

3./ 

260.0 

/. 13596-02 

2.29348-04 

2.69204*03 

3.3249/*05 

4 . 39<* '6 *04 

32 * . 

980 . 

2.1 39/4-18 

*65.2 

4.19594-06 

3./ 

2*4.2 

4.01696-02 

1 .18926-04 

1 .93953*03 

3.06262*05 

4 . 30v40*04 

940 . 

1000 . 

1 .98150-18 

865.2 

3.69229-08 

3 ./ 

2*8.2 

2.2*919-02 

6.16906-05 

1 .39942*03 

2.92269*05 

4 .??233 *04 
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Reference [3], Test #2. 

ETR 1828, MUMP 6 
January 24, 1967 
11:51 Z 


06:51 Local (EST) 

Cape Kennedy, Florida molecular nitrogen 


ALTITUDE 

TEMPERATURE 

DENSITY 

(km) 

(°K) 

(part/cc) 

140 

573 

3.25 

X 

10 10 

145 

625 

2.29 



150 

669 

1.68 


10“ 

155 

698 

1.28 

X 

160 

724 

9.90 

X 

10 9 

165 

743 

7.80 



170 

759 

6.20 



175 

768 

5.00 



180 

781 

4.02 



185 

787 

3.27 



190 

801 

2.64 



195 

808 

2.16 



200 

819 

1.76 



205 

824 

1.45 



210 

833 

1.19 

X 

10? 

10 8 

215 

837 

9.85 

X 

220 

844 

8.13 



225 

847 

6.75 



230 

851 

5.61 



235 

854 

4.67 



240 

862 

3.87 



245 

859 

3.25 



250 

863 

2.71 



255 

868 

2.26 



260 

876 

1.88 



265 

877 

1.58 



270 

876 

1.33 


1°7 

275 

875 

1.12 

X 

280 

882 

9.35 

X 

10 7 

285 

880 

7.90 



290 

880 

6.65 



295 

873 

5.65 



300 

880 

4.72 



305 

880 

3.98 



310 

882 

3.35 



315 

884 

2.82 


n 

320 

885 

2.38 

X 

10 7 

8 







Mtrc Moeirico u ccnia hoccl atm osfh €*€ U9*/> 


C* TC 

J4NOA0T 24. 1 00 / 

GM 

TIME 11 H«! 

51 MIMS 

no 

192 

.00000 

FI OB 126.00000 AP 

alt 

ALT 

BEM1ITY 

TEMP 

PRESSURE 

MOL. WT 

(NM> 

(KM) 

(6M/CM3) 

(Oft) 

(DYNC/CM2) 

(UNI TLES3) 

• 9. 

120. 

2.49940-11 

399.0 

2. /0030-02 

26.9 

/•. 

140. 

4.03403-12 

900.1 

/. 9/029-03 

25. / 

00. 

100. 

1 .922/4-12 

/09.5 

3.15025-03 

24.6 

4/ . 

100. 

9.9/932-13 

//9.5 

1 .53219-03 

23.5 

to* . 

200 . 

2.0000/ -13 

014.0 

6.060/5-04 

22.4 

lit. 

220. 

1 .300/9-13 

030.0 

4.50564-04 

21 .3 

1 30 . 

240. 

/. 94944-14 

049.4 

2.61930-04 

20.3 

1 40 . 

200. 

4.301/3-14 

090.9 

1 .5/414-04 

19.5 

191 . 

2*0. 

2.93002-14 

*60.9 

9. /2114-OS 

16./ 

102 . 

300 . 

1 .94202-14 

062.6 

6.14062-05 

16.0 

1 / 3 . 

320. 

9.00490-19 

064.1 

3.95300-05 

1/.5 

1*3 . 

340 . 

0.10990-19 

064.0 

2.59504-05 

1/.0 

104 . 

300 . 

3.94994-19 

069.3 

1 ./1513-05 

16.6 

<09 . 

300. 

2.99/1 /- 1 9 

669.9 

1 .151/0-05 

16.2 

<10. 

400 . 

1 . M000-15 

069 ./ 

/. 62453-06 

15.6 

2f t. 

420. 

1.19190-19 

669.6 

9.3/909-06 

15.4 

f 3/ . 

440. 

/. /0O01-10 

069.6 

3 . / 3654 -06 

15.0 

240 . 

4*0 . 

9.31001 -10 

069.6 

2.62930-06 

14 .6 

290 . 

440 . 

3 .09//6-16 

669.0 

1 .6/529-06 

14.0 

2/0. 

900 . 

2.93*49-16 

669.9 

1 .36602-06 

13.4 

f*l . 

520. 

1 . //092-10 

669.9 

1 .00/51-06 

12. / 

<01 . 

940. 

1 .29910-1* 

663.9 

/ . 5604 f -Of 

11 .9 

302 . 

500 . 

0.90321 -1 / 

669.9 

5. /9902-0/ 

11.1 

313 . 

9*0 . 

0.4//01-1 / 

669.9 

4.535/6-0/ 

10.3 

324 . 

000. 

4 . /4909-1 / 

069.9 

3.62231-0/ 

9.4 

335 . 

020. 

3.920/0-1 / 

063.9 

2.99224 -0/ 

6.6 

345 . 

040 . 

2.00000-1 / 

069.9 

2.49260-0/ 

/ .6 

390. 

000 . 

2.09900-1/ 

669.9 

2.0/401-0/ 

/.I 

30 / . 

400 . 

1 .01 340-1 / 

669.9 

1 . /0135-G/ 

6.5 

3 t • . 

/oo. 

1 .290/2-1 / 

069 .9 

1 .95006-0/ 

6.0 

900. 

/to . 

1 .09234-1 / 

669.9 

1 .36562-0/ 

5.5 

300 . 

/40 . 

0./3030-10 

*65.9 

1 .2144/-0/ 

5.2 

4|0 . 

/ 00 . 

/. 9/933-10 

069.9 

1 .00050-0/ 

4.0 

421 . 

/#0 . 

0.92004-1* 

0*5.9 

9.61954-06 

4.6 

432. 

000 . 

9.40021-14 

065.9 

6.90551-00 

4.4 

44 J . 

42*j . 

4 .42142-1* 

663.9 

0 . 1 1166-0* 

4.3 

493 . 

#40 . 

4 .2/904-1* 

669.9 

/. 41491-0* 

4.2 

404 . 

0*0 . 

3.02202-10 

0*5.9 

6. /0/96-O* 

4.0 

4 a . 

*50 . 

3 . 4 390 / - 1 0 

065.9 

6.24/69-00 

4.0 

40* , 

000 . 

3 . 1 1 1 22 - 1 0 

063.9 

5. /S303-O0 

3.9 

400 . 

020 . 

2.02/06-1* 

069.9 

5.300/1-00 

3.0 

30/ . 

040 . 

2 . 9 /013-10 

669.9 

4.90562-00 

3.6 

510 . 

000 . 

2.39000-10 

665.9 

4.53949-00 

3./ 

900 . 

0*0 . 

2.10209-10 

065 .9 

4.20602-00 

3./ 

940. 

1000 . 

1 .90042-10 

069.9 

3.90162-00 

3 . / 


LAT f*. 4*000 0E6S LONG -00.99000 0E6S 
1.0UUU c*OS TEMP 055.57// MOO* ANG -04 . /til 


SCALE HT 



NUMBER DENSITY (CM-S 

) 

(KM) 

N(N2) 

N (02) 

N(O) 

N (HE) 

N (H > 

11 .6 

4 , 00000+1 1 

/. 50000 + 10 

7.60000+10 

3.40000+0/ 

0 .00000 

20.0 

6.33425+10 

9. /9102+09 

2.14010+10 

2.09/03+0/ 

0.00000 

25.6 

1 .96524+10 

2.64206+09 

1 .01204+10 

1 .5*21 3 + 0/ 

0.00000 

29.6 

/ .69490+09 

9.1/418+00 

5.60/03+09 

1 . 32142 + 0/ 

0.00000 

32.6 

3.3523/+09 

3.5/459+00 

3 .4632 7+09 

1 . 14961 +0/ 

0 .ooooo 

35.6 

1 .54393+09 

1 .4/931+00 

2.19632+09 

1 .01221 +OZ 

0 .ooooo 

30.1 

/. 33/23+06 

6.334/0+0/ 

1 .42/94+09 

9.03609+06 

0.00000 

40.4 

3.55363+00 

2. /696/ + 0/ 

9.40264+00 

6 . 1 142/ + 06 

o .ooooo 

42.6 

1 . /4202+OS 

1 .22/63 + 0/ 

6.24542+00 

/ .31226+06 

0 .ooooo 

44.9 

0.62236+0/ 

5.494/4+06 

4 . 1 /2/S+06 

6.60431+06 

o .ooooo 

46.3 

4 .294/3+0/ 

2.4/605+06 

2.60010+00 

9.9/396+06 

0.00000 

4/. 9 

2.19121 +0/ 

1 .12465+06 

1 .00555 + 09 

5.40966+06 

o .ooooo 

49.9 

1 .O020/+OZ 

5.132/9+05 

X .2/349+06 

4 . 90 33 5 + 06 

o .ooooo 

51 .0 

3.4/5 /4+06 

2.39469+03 

0.62431 +0/ 

4 .44/61+06 

0 .ooooo 

92.9 

2. /0O60+O6 

1 .00354+05 

5.65523+0/ 

4.03695+06 

0 .ooooo 

54 .1 

1 .41816 + 06 

5.02026+04 

3.90461+0/ 

3.66652+06 

a .ooooo 

55.9 

/. 26150+05 

2.33991+04 

2 . /I 023+0/ 

3.3320/+06 

0.00000 

58.0 

3 . /3306+05 

1 .09304+04 

1 .0564/ + O/ 

3 .02900 + 06 

u .ooooo 

60.5 

1 .92665+09 

3.13635+03 

1 .2/351 +0/ 

2 . / 566 / +06 

0 .ooooo 

63.0 

9.90213+04 

2.42259+03 

0 . /4606+06 

2 . 50949 + 06 

/ . 1 00 / 4 +04 

6/ . / 

5 .191 ft +04 

1 .14/65+03 

6.019/0+06 

2.209/3+06 

/ .00242*04 

/2.4 

2 . ft 040+04 

5.46035+02 

4 . 1 5222+06 

2.O03O9+O* 

6 . 91 993 *04 

/0 .1 

1 .42042+04 

2.60916+02 

2.6/025+06 

1 . 0993 / ♦ 06 

6 > 6 200+04 

89.0 

/ .4 /14 /+03 

1 .25206+02 

1 96632+06 

1 . /3201 +06 

6 . 600 /0 + O4 

93.2 

3 . 9445 / +03 

6.03360+01 

t .30026+06 

1 .56169 + 06 

6 .45965+04 

102./ 

2.09019+03 

2.91996+01 

9.60194+05 

1 .44450 + 06 

6.314 <4 + 04 

113.5 

1.11 160+03 

1 .41094+01 

6.6934/+05 

1 .3X990 + 06 

6.I/30/ + 04 

125.3 

5 . 9329 / +02 

6.92360+00 

4 .6/560 + 05 

1 . 2066 / + 06 

6 .03 /O0 + O4 

13/. 9 

3.1 / /96+Q2 

3.39219+00 

3.2/2/2+03 

1 . 103/1+00 

5 . 90399 + 04 

191 .0 

1 . /O020+O2 

1 .660/1+00 

2.29540+03 

1 .01005 + 06 

9 . / / 4 50 * 04 

164.0 

9.21502+01 

0.241 /0-O1 

1 .6131 / + 05 

0.24602+05 

5.64**0*04 

1/6.6 

4.96020+01 

4.00606-01 

1 .13996 + 09 

0.4/1 60 +05 

9 . 9 ?► I 3*04 

160.6 

2. /0950+01 

2.03450-01 

6.01 900+04 

/. /6434+OS 

9.4 <94 .4 

199.6 

1 .4/6/9+01 

1 .01603-01 

5.66621+04 

/ . 1 1994 + 09 

9.29103*04 

209. / 

0.0/691+00 

5 .10164-02 

4 .01330*04 

6 .93145*05 

3.1 A 2 3 * 04 

216.6 

4.43166+00 

< .96945-02 

2 .04432 + 04 

9.9*402+09 


226.6 

t .4400/+00 

1 .29905-02 

2 . 0252 / + 04 

9 . 504*0 + 09 

4 .991 94*04 

233. / 

1 .34 /60+0O 

6.59299-03 

i .442/7 + 04 

9.09/41*09 

4.45/44 *04 

240.1 

/ .4 /010-01 

3.39029-03 

1 .029/3 + 04 

4 .64047*09 

4 . Me I 6 + 04 

24 9. / 

4.1 5350-01 

1 . /I 709-03 

/. 36310 + 03 

4.2/499+09 

4.05' 50+04 

290.9 

2.31606-01 

9.01164-04 

5 .2/469 + 03 

3.93250+09 

4 .561 40*04 

295.6 

1 .29653-01 

4.53096-04 

3 . /0554+O3 

3.61960+09 

4 .4t 40*04 

260.0 

/ .2/043-02 

2.34614-04 

2 . 721 /4 + 03 

3. 33304+09 

4 . 3 ' » t ? • 04 

264.2 

4.09065-02 

1.21 710-04 

1 .96040 + 03 

3 .0/054+09 

4.2a. <4*04 

266.2 

2.31546-02 

6.33/25-05 

1 .41455+03 

2 . 02990+09 

* .Z't * • ')4 



Reference [3], Test #3. 

ETR 1165, MUMP 3 
January 24, 1967 
15:09 Z 


10:09 Local (EST) 

Cape Kennedy, Florida 

molecular nitrogen 


ALTITUDE 

TEMPERATURE 

DENSITY 

(km) 

( °K) 

(part/cc) 

140 

630 

3.52 x 10 10 

145 

654 

2.65 

150 

678 

2.02 

155 

694 

1 * 57 10 

160 

715 

1.22 x 101 
9.56 x 10* 

165 

735 

170 

753 

7.57 

175 

770 

6.03 

180 

784 

4.85 

185 

800 

3.90 

190 

810 

3.18 

195 

822 

2.59 

200 

832 

2.12 

205 

843 

1.74 

210 

855 

1.43 g 

215 

866 

1.18 x 10* 
9.80 x 10° 

220 

874 

225 

881 

8.16 

230 

893 

6.77 

235 

906 

5.63 

240 

917 

4.70 

245 

924 

3.95 

250 

933 

3.32 

255 

940 

2.80 

260 

950 

2.36 

265 

956 

2.00 

270 

959 

1.70 

275 

968 

1.44 

280 

969 

1-23 8 

285 

982 

1.04 x 10® 

290 

976 

8.97 x lo' 

295 

983 

7.64 

300 

982 

6.56 

305 

986 

5.61 

310 

988 

4.81 

315 

991 

4.12 7 

320 

10 

990 

3.55 x 10' 


Test No. 3 


msp c >*oo in co jacchia model atmosphere U 96 /) 

OaIC JANUARY 24 .194/ CM TIME 15 HR* 9 MINS LAt 29.46000 0C6S LOWO -90. *3000 DEC* 

PlO 1*2.00000 FlOB 129.00000 AP .0000 EXOS TEMP 939.0226 HOUR AM6 -35 


At 1 

ALT 

OEMS] TV 

TEMP 

pressure 

MOL. WT 

SCALE HT 



NUMBER OEMS 1 TV (CM-S) 


(MM) 

<KM> 

(CM/CM3) 

(OK) 

(0VNE/CM2) 

(UNITLESS) 

(KM) 

N(N2) 

N (02 ) 

M(O) 

N(HE) 

N (H) 

69 . 

120. 

2.45944-11 

353.0 

2 . /OO30-O2 

26.9 

11.6 

4 .00000*11 

/. 50000*10 

/. 60000*10 

3.40000*0/ 

0.00000 

/6 . 

140 . 

3.96642-12 

600.3 

/. 63929-03 

23. / 

20.9 

6.26//4M0 

9. /3939*09 

2.09221*10 

2.00 101*01 

0.00000 

46. 

160. 

1 .35136-12 

/SO . 3 

3.41631-03 

* 

CM 

2 / . 1 

2.02045*10 

2./5201*09 

1 . 001 3 /* 10 

1 .54140*0/ 

0 .00000 

f /. 

160 . 

5.92014-13 

630.3 

1 . /2/59-03 

23./ 

31.3 

8.20925*09 

1 .00861*09 

5 . /6305 *09 

1 .29169*0/ 

0.00000 

106 . 

200. 

2.94264-13 

0/5.4 

9.43664-04 

22./ 

34.9 

3 . /94 1 5*09 

4.16025*08 

3.60460*09 

1 .12601 *01 

0.00000 


119. 220. 1.5/666-13 901 .0 5.451/0-04 21 . / II. t 1 .83800*09 1.92461 *08 2.35304*09 1.00111*0/ 0.00000 

130. 240. 9.99634-14 919.9 3.26953-04 20./ 40.3 9.19252*08 8.2844/*0/ 1.5/290*09 8.99/20*06 0.00000 

140. 260. 5.219/3-14 923.8 2.01666-04 19.9 42./ 4.606/8*08 3.84123*0/ 1.06621*09 8.13588*06 0.00000 

151. 240. 3.16191-14 928.5 1.2//20-O4 19.1 44.9 2.41944*08 1.80554*0/ /. 29120*08 /. 38409*06 0.00000 

162. 300. 1.96//1-14 931.3 0.263/8-05 18.4 4/.0 1 .25989*08 8.56884*06 5.01556*08 6./1/2/+06 0.00000 

1/3. 320. 1.25310-14 932.8 5.44389-05 1/.9 48.9 6.60406*0/ 4.0966/*06 3.46504*08 6.12015*06 O.OOuuu 

193. 340. * . 1 390 / - 1 5 933.8 3.64199-05 1/.4 50.6 3.48042*0/ 1.9/048*06 2.4019 /*O0 5.58233*06 0.00000 

194. 360. 5.3/604-15 934.3 2.46921-05 16.9 52.3 1 .64266*0/ 9.5283/*05 1.66981*08 5.09622*06 O JOOOD 

205. 380. 3.60203-15 934.6 1.69380-05 16.5 53.0 9./996/+06 4.62995*05 1.163/9*00 4.65501*06 O OOOOC. 

216. 400. 2. 44268-15 934.8 1.1/445-05 16.2 55.4 5.23218*06 2.26009*05 8.13034*0/ 4.25620*06 0.00000 

22/. 420. 1.6/40/-15 934.9 8.22504-06 15.8 56.9 2.80438*06 1.10814*05 5.692/1*0/ 3.89320*06 O.OOt.*- 

23/. 440. 1.15/65-15 934.9 5.8169/-06 13.5 58.6 1.508/9*06 5.456/3*04 3.99460*0/ 3.56315*06 O.'.OOOi 

244. 460. 4.0/034-16 933.0 4.15511-06 13.1 60.4 8.14/50*05 2.6983/*04 2.80898*0/ 3.26285*06 0.00000 


23* . 

4 60 . 

5.66812-16 

935.0 

2.99920-06 

14 . / 

62.4 

4.415/2*05 

1 .33991*04 

1 .9/939*0/ 

2.96943*06 

0 .OOOOU 

2/0 . 

500 . 

4.01008-16 

935.0 

2.19491 -06 

14.2 

64.9 

2.40181*05 

6 .66009*03 

1 .39/68*0/ 

2./4034* 06 

4 .1823 / *U* 

261 . 

520. 

2.83669-16 

935.0 

1 .62351-06 

13./ 

6/ . 8 

1.31105*05 

3.34469*03 

9.68933*06 

2.51330*06 

4 . 1 544 1 *04 

2*1 . 

34 0. 

2 -03029-16 

935.0 

1 .21/34-06 

S 3 . 1 

11 .3 

/ . 1 0 1 /2*04 

1 .68122*03 

/ .Ol 131*06 

2.30622*06 

4 .0660/ *04 

302 . 

960 . 

1 .46294-16 

933 .0 

9.26466-0/ 

12.4 

15 .4 

3 .94 //6*04 

8.48439*02 

4.980/0*06 

2.11 /26*06 

3 . 9801 1 *04 

313 . 

960. 

1 .061/6-16 

935.0 

/ .16496-0/ 

It . / 

80.4 

2.1 //5/*04 

4.29864*02 

3.54529*06 

1 .944/5*06 

3 . 8964 5*04 

924 . 

600. 

/. 969/9-1 / 

635.0 

5 . 6352 / -0 / 

11.0 

06.4 

1 .20526*04 

2.18646*02 

2.52846*06 

1 . / 6 / 1 6 * 06 

3 .01496*04 

333. 

620. 

9.92//4-1 / 

935.0 

4 .50962-0/ 

10.2 

93.4 

6.69363*03 

1 .11644*02 

1 .606// *06 

1 .64314*06 

3 . / 3 569 ♦ 04 

343. 

64 0. 

4.46300-1/ 

935.0 

3.6/255-0/ 

9.4 

101 .6 

3 . /2995 *03 

5 . / 2263 *01 

1 .29355*06 

1 .51 146*06 

3 . 65640*04 

396. 

660 . 

3.4039/-1 / 

935.0 

3.04195-0/ 

6. / 

111.0 

2.08 542*03 

2.94451*01 

9.2/681 *05 

1 .39099*06 

3 . 563 30*04 

36/ . 

660 . 

2 .6326/- 1 / 

935.0 

2 . 56056-0/ 

6.0 

121 .5 

1 .16902*03 

1 .520/9*01 

6.66639*05 

1 . 260 /2*06 

3 SlOt«/* 04 

3 /# . 

/GO . 

2 .06/40-1 / 

935.0 

2.16/6/ -0/ 

/ . 3 

133 .0 

6.58365*02 

/. 06412*00 

4 .801 34*05 

1 .1/9/5*06 

3 .430/4*04 

36*. 

/ 20 . 

1 .6491 /-I / 

935.0 

1 .69432-0/ 

6.6 

145.1 

3 . / 1 /29*02 

4 . 10251 *00 

3 .4634 /*05 

1 . 06/25*06 

3 . 36926*04 

34* . 

/ 4 O . 

1 .33666-1 / 

935.0 

1 .65962-0/ 

6.3 

13/. 8 

2.10364 *02 

2 . 14262*00 

2.50299*05 

1 .00243*06 

3.34159*04 

410. 

/40 . 

1 .10125-1 / 

935.0 

1 .46933-0/ 

5.6 

1/0.5 

I .19655*02 

1 .12312*00 

1 .6121 / *05 


3.233 96*04 

421 . 

/ 60 . 

*.21316-16 

935.0 

1 .31210-0/ 

3.5 

1 63.0 

6 . 62 I 0 / *01 

5.90654 01 

1 . 31440*05 

6 .53356*05 

3.1 •28*04 

*32 . 

600 . 

/ .421 54 -16 

935.0 

1 .14036-0/ 

5.2 

t 95.0 

3.90066*01 

3 . 11956-01 

• .55064*04 

/ .6/6/6*03 

3.10041 *i*4 

*4 3 . 

620 . 

* . / 303) - 16 

935.0 

1 .0664 0-0/ 

4 .9 

206.3 

2 . 25 / 51*01 

1 .65292-01 

6 .95203*04 

/.2//43*05 

3.04 /92 *04 

4 3 3 , 

440 . 

5.66201 -16 

935 .0 

9 . /20Q/-06 

4 . / 

216. / 

1 .26 /53*01 

6. /890/-02 

5.06941 *04 

6 . /2495*05 


464 . 

660 . 

5.160/1-16 

933.0 

6.460/1-06 

4.3 

226.1 

/. 431 36*00 

4.66981-02 

3 . /O306*04 

6.21 It 4*05 

2 .92900*04 

4 n . 

440 . 

4.565/1 -16 

935.0 

6.14243-06 

4 .4 

234.6 

4.3 022 / * 00 

2.51116-0 2 

2. /09/1 *04 

5 . /SOI /*0» 


446. 

600 . 

4 .10/26-16 

935.0 

/ .46 /40-06 

4.3 

242.2 

2.49625*00 

1.34924-02 

1 . 96624*04 

5 . 32056*05 

2.0) 000*04 

466 . 

920 . 

3 . /0361 -16 

935.0 

6.90195-06 

4.2 

249.0 

1 .45503*00 

/. 2/425-03 

1 .45641*04 

4.92516*05 

2./6412* 04 

90/ . 

940. 

3.35650-16 

935.0 

6.3/343-06 

4 . 1 

255.0 

6.49953-01 

3.93512-03 

1 .0/26/ *04 

4.56106*05 

2.1 1)36*04 

916 

960. 

3.05692-16 

935.0 

5.69943-06 

4.0 

260.4 

4.9/960-01 

2.13592-03 

/ .902/6*03 

4 .22566*05 

2.6602 / *04 

92* . 

960. 

2 . /6663-16 

935.0 

5 .46/29-06 

4.0 

265.3 

2.92590-01 

1 .16321-03 

5.63196*03 

3.91655*05 

2.61 023*04 

340 . 

1000. 

2 . 36636-16 

935.0 

5.0/351-06 

3.9 

269. / 

1 . /241 /-'M 

6.355/8-04 

4 .31093*03 

3.631 35*05 

2 561 39*04 


11 



Reference [3], Test #4 


ALTITUDE 

(km) 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

300 

305 

310 

315 

320 


ETR 0381, MUMP 1 
January 24, 1967 
19:34 Z 

14:34 Local (EST) 

Cape Kennedy, Florida 

TEMPERATURE 

<°K) 

618 

687 

743 

788 

834 

872 

905 

93S 

963 

986 

1007 

1021 

1039 

1051 

1068 

1072 

1080 

1091 

1089 

1090 

1092 

1094 
1098 

1095 
11C1 
1102 
1105 
1105 
1098 

1103 

1104 
1104 
1104 
1110 
1102 
1104 
1110 


12 



Test No. 4 


MSFC HOC IF I CO JACCHIA HOCEL ATMOSPHERE UtS/l 

Date January t«, it 6/ *m tine it hrs 54 Mint CAT 24.46000 OEt* tone -*o . 53000 decs 

no ! it .00000 not 12* . 00000 AP 1.4000 CXOS TEMP 1094.141# *OwR All* SM.iiSS 


ACT 

ACT 

DENSITY 

TENP 

PRESSURE 

MOL. WT 

SCALE HT 



NUMBER DENSITY (CM- 3) 

(NM) 

(KM) 

(CM/CM3) 

(OK) 

(DYNE/CM2) 

(UNITLESS) 

(KM) 

N(N2) 

N (02 > 

NtO) 

N (HE > 

M(H) 

• 3 . 

1*0. 

2.45946-11 

335.0 

2./0030-02 

26.9 

11.6 

4 . 00000+ 1 1 

/. 50000+10 

/. 60000+10 

3.40000+0/ 

0.00000 

/6. 

140 . 

5 .**145-12 

644.* 

*.15961-05 

25.0 

22.2 

6.1 /65 1+10 

9.65/53+09 

*.0*363+10 

1 .94601+0/ 

0.00000 

• *. 

1*0. 

1 .3/9/0-12 

•10.1 

3./4693-03 

24.* 

29-1 

2 . 0//36+10 

2.0/2O/+O9 

9.04504+O9 

1 .490/9+0/ 

0.00000 

• /. 

1*0. 

* .31 344-13 

904 .* 

1 .9*9/9-03 

23.9 

34.0 

0 . 90326+09 

1.11935+09 

5.01563+09 

1 .25319+0/ 

0 .00000 

10*. 

>00. 

3.2*039-13 

939.2 

1.13916-03 

23.0 

3/. / 

4.3509/+09 

4.92905+00 

3./4012+O9 

1 .09020+0/ 

0.00000 

M9. 

220. 

1 .*3332-13 

990.6 

6.44059-04 

22.1 

40. / 

2.23496+09 

2.3126/+O0 

2.52639+09 

9.029//+O6 

O .OQOOO 

1 90. 

240. 

1 .0/362-13 

1006.* 

4.252*3-04 

21 .2 

43.4 

1.186/0+09 

1 .12469+00 

1 . / 4 590+09 

8 .900/5 + 06 

0 .00000 

140 . 

2*0. 

6.34201 -14 

1019.9 

2. /I Z26-04 

20.4 

45.9 

6.42/S5+O0 

5.50939+0/ 

1 .22441+09 

0.11316+06 

0.00000 

131 . 

2*0. 

4.09343-14 

1023.4 

1 .//62/-04 

19./ 

49.2 

3.52651+00 

2.01609+0/ 

0.66621+00 

/ .42463+06 

0.00000 

!•«. 

300. 

2.62/02-14 

1029.0 

1.1*391-04 

19.0 

50.4 

1 .95106+00 

1 .43349+0/ 

6.1/140+Ofl 

6.01143+06 

0.00000 

1 #3 . 

320. 

1 ./2099-14 

1031 .1 

*.02414-03 

16.4 

52.4 

1 .00/43+00 

/. 34014+06 

4.41400+00 

6.25913+06 

O.OOOUU 

1*9. 

340. 

1.14*33-14 

1032.3 

5.31*01-05 

1/.9 

54 .4 

6.09014+0/ 

3. /0006+O6 

3.1 6/66+00 

5 . /S020+06 

0.00000 

1*4 . 

3*0. 

/./•63/-13 

1033.1 

3. *4293-05 

1 / • 4 

56.2 

3.42605+0/ 

1 .96349+06 

2.2/953+00 

5 . 3021 / + 06 

0.00000 

203. 

3*0. 

3.333*4-13 

1033.3 

2 . #0*3 1 -05 

I/.O 

5/. 9 

1 .93510+0/ 

1 .0221 /+06 

1 .64430+00 

4 . 4056/+O6 

0.00000 

tl* . 

400. 

3./23/2-15 

1033.0 

1 .92491-05 

16.6 

59.5 

1 .09/0/+0/ 

5.34391+05 

1 .10002 + 00 

4.50466+06 

0.00000 

*2/ . 

4*0. 

2. *2011-13 

1033.9 

1 .30139-05 

16.3 

61 .1 

6.24100+06 

2.00514+05 

0.61256+0/ 

4.1556/ +06 

0.00000 

23/. 

440. 

1 .*5946-13 

1034.0 

1.00000-05 

16.0 

62 . / 

3.56353+06 

1 .4/02/^05 

6.25192+0/ 

3.035/2+06 

0.00000 

24* . 

4*0 . 

1 • 3302 /-I 5 

1034.1 

/. 290/6-06 

15./ 

64.3 

2.04132+06 

/. 02026+04 

4.54/11+0/ 

3.5421 /♦tie 

0.00000 

23*. 

4*0. 

9.303*0-16 

1034 . 1 

5.3/030-06 

15.3 

66.1 

1 .1/321+06 

4.15266+04 

3.31345+0/ 

3. 2/265*06 

0.00000 

e/o . 

300. 

*.93**9-16 

1034.1 

3.90//6-O6 

15.0 

60.0 

6. /6480+05 

2.21333+04 

2.41901+0/ 

3 . 0250 / +U6 

2.1 /699 ♦ 04 

2#t . 

3*0. 

3.0 /346- 1 6 

1034 .1 

2.90562-06 

14.6 

/Q.2 

3.91320+05 

1 .18403+04 

1 . / 692 / + 0 / 

2 . /9/52 + 06 

2.1616/* 04 

291 . 

340 . 

3./*43t-16 

1034.1 

2.23646-06 

14.2 

fZ.f 

2.2/O0/+O5 

6.35/14+03 

1.29640+0/ 

2 . 5002 / + 06 

2.1*026*04 

302 . 

5*0 . 

*. /30*3-16 

1034.1 

1 . /2260-06 

13./ 

/ 5 .6 

1 . 3219 / +05 

3.42550+03 

9.51635+06 

2.395/5+06 

2.0/969*04 

515. 

3*0. 

2.04519-16 

1034.1 

1 .32960-06 

13.2 

/9.0 

/ . T\ 982 + 04 

1 .05241+03 

6.99004+06 

2 .21054*06 

2 .04012*04 

3*4. 

•00. 

1 .3C/60-16 

1034 . 1 

1 .030/9-06 

12.6 

63.0 

4 .5220/+04 

1 .00520+03 

5.155*6+06 

2.05535+06 

2.00152*04 

333. 

•to. 

1 . 14*tl -16 

1034.1 

0.21 #05-0/ 

12.0 

0/ .0 

2.65/05+04 

5.4/465+02 

3.00439+06 

1 .90499 + 06 

1 . 963 * / ♦ 04 

343 . 

•40. 

*./*otr-i/ 

1034 . 1 

6.50665-0/ 

11.4 

93.3 

1 .56396+04 

2.99102+02 

2.01239+06 

1 . /664 1 +06 

1.92/14*04 

5 ft. 

•to. 

6. 66656-1/ 

1034 .1 

5.35263-0/ 

10./ 

90./ 

9.25/0/+03 

I .64064 + 02 

2.06264+06 

1 .63*61 +06 

1 .*9129*04 

3«/. 

•*0. 

3.14*01-1/ 

1034.1 

4.41 06 / -0 / 

10.0 

10/. 2 

5.40962+03 

9.02/60+01 

1 . 544* / ♦ 06 

1 .520/1+06 

1 .*5631 *04 

3 /* . 

/oo . 

4 .004*0-1 / 

1034 .1 

3.66492-0/ 

9.3 

115.6 

3.26392+03 

4.90426+01 

1 .14/91+06 

1 .41 l** + 06 

1 .*221 / *04 

3**. 

/to. 

3.13*1*-!/ 

1034 . 1 

3.1 tOO f -Of 

0. / 

123.1 

1 . 9466 / +03 

2./6116+01 

0.54363+05 

1 .31140*06 

1 . /* •• 5 * 04 

)»« . 

#40 . 

t. 30954-1 / 

1034.1 

2.6/560-0/ 

0.1 

135.5 

1 .16442+03 

1 .534/1+01 

6.309/1 *05 

1 .21*5/ + 06 

1 . />*S2 + U4 

4 1 0 . 

Ito. 

2.0*1 fO-1 / 

1054.1 

2.321 /4 -O / 

/ » 5 

146.4 

6.90525+0* 

0.55042+00 

4 . / 5660 + 05 

1 .132/9+06 

1 . / 24 5 5 *04 

42* . 

r*o . 

1 .649*4-1 / 

1034.1 

2.03655-0/ 

/.0 

150./ 

A .20*40+0* 

4 • /0032 + O0 

3.95/94+09 

1 .0534 / ♦ 06 

1 .69354 *04 

43*. 

• DO. 

1 .362/5-1 / 

1034 .1 

1 .003/4-0/ 

4.5 

1/1.1 

2.53540+0* 

2.60//I *00 

2 .63562+05 

*. *0102 + 05 

1 .*6>r+.C>4 

44 1 . 

42Q . 

l . 14042-1 / 

1034 . 1 

1 .61130-0/ 

6.1 

103.4 

1 .53390+0* 

1 .51349 + 00 

2.00031 +05 

9. 1221 3*05 

1 .633*/ *04 


433 . 

• 40 . 

9.66393-14 

1034.1 

1 .45016-0/ 

5. / 

196.1 

9.30690+01 

9.549*3 -01 

1 .50345+05 

*.49364+05 

1 .604 < ‘ *04 

4 64 . 

• 60 . 

* .2**1 /-l * 

1034.1 

1.31356-0/ 

5.4 

209.3 

5 .66230 + 01 

4.0453O-O1 

1.131 /• + 0 5 

/. 91159 + 05 

1 .5/454*04 

4/f . 

4*0 . 

/. 1*905-1* 

1034.1 

1 .19640-0/ 

5.2 

219.9 

3.45441+01 

2./5449-01 

*.53352+04 

/. 3/231*05 

1 . 5 4 * 9 C- »04 

4*6 . 

900 . 

6.30114-1* 

1034.1 

1 .09462-0/ 

4.9 

230.9 

2.11319+01 

1 . 5/0/4-01 

6.44413*04 

6.4/24 /*05 

1 . 5 220 l *04 

496 . 

9*0. 

5.5/550-1* 

1034.1 

1 .005*5-0/ 

4.* 

241.0 

1 .29621+01 

*. 94523-02 

4 .6/344*04 

6.40499*05 

1 .4»»64*04 

90/ . 

940. 

* .9/542-1* 

1034.1 

9 . 2 /225-OS 

4.6 

250.4 

/ .9/21 / + 00 

5.15553-02 

3.691*5+04 

5.9/906*05 

! .46994 *04 

51 * . 

9*0 . 

4 .4/32/-1* 

1034.1 

*. 5/1*6-09 

4.5 

25*.* 

4 .91622 + 00 

2.96/12-02 

2 .400/5*04 

5 . 54009*05 

1 . 444 t / *04 

5*9. 

9*0 . 

4.04*13-1* 

1034.1 

/. 94353-0* 

4.4 

266.5 

3.039/0+00 

! . / 1 240-02 

2 .12/94 + 04 

5.20969*03 

1 .42014*04 

940 . 

1000 . 

3.6*414-1* 

1034 .1 

/. 3/640-0* 

4.3 

*/3.4 

1 . *943 / *00 

9.91644-03 

1 .61914+04 

4 .065/0*03 

1 . 396 I 3*04 
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Reference [3] , Test #5. 

ETR 0611, MUMP 2 
January 24, 1967 
22:50 Z 


17:50 Local (EST) 


ALTITUDE 

Ocm) 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 


Cape Kennedy, Florida molecular nitrogen 


TEMPERATURE 
( °K) 


DENSITY 

:part/cc) 


656 

3.53 

671 

2.72 

690 

2.10 

706 

1.64 

733 

1.27 

754 

1.00 

769 

7.99 

785 

6.40 

805 

5.13 

826 

4.13 

840 

3.37 

861 

2.74 

877 

2.25 

896 

1.85 

907 

1.54 

922 

1.28 

934 

1.07 

940 

9.02 

948 

7.60 

957 

6.41 

964 

5.43 

969 

4.61 

974 

3.92 

978 

3.34 

981 

2.85 

986 

2.43 

988 

2.08 

990 

1.78 

995 

1.52 

992 

1.31 

997 

1.12 

1000 

9.61 


10 


10 


10 

10 


10 

9 


10 

10 


8 


10 

10 


8 


14 


ca rc 
Mo 

ALI 
( NH > 

• 3 . 
70 . 

• / . 
10*. 
11*. 

! 30. 
140. 
131 . 
162 . 

1 7 3 . 
1*3. 
1*4. 
205 . 
216 . 
22/ . 
?ir . 

J4A . 

?**. 
?/o . 

241 . 
7*1 . 
30*. 
M3. 
3*4 . 
M3. 
343 . 
33*. 
367 . 
3/*. 

»•*. 
4|0. 
4*1 . 
43*. 

44 3 . 

43 3 . 
4*4 . 
4/3 . 
444, 
4**. 

30 t . 
31*. 
3**. 
340 . 


Test No. 5 


MSEC MOOIFICC J AC CM I A 


JANUARY 24* 1967 
:5t .seeoo 

6M TIME 22 HRS 30 MIMS 
Pin* 120.00000 AP 

2 

ALT 

OEMS I TV 

TEMP 

PRESSURE 

MOL. WT 

SCALE 

<KM> 

(6M/CM3) 

(OK) 

(DYNE/CH2) 

(WITLESS) 

(KM) 

120* 

2 .4 5940-1 J 

333.0 

2.70030-02 

26.9 

11 . 

140. 

S • 93675-12 

634.6 

6.07200-03 

25.0 

21 . 

190. 

1.37204-12 

793.3 

3.65574-03 

24.0 

28. 

160. 

6.21196-13 

603.6 

1 .91390-03 

23.6 

33. 

200. 

3.16900-13 

933.2 

1.00303-03 

22.9 

36. 

220. 

1 . 76213-13 

964 . 7 

6.43306-04 

22.0 

39. 

240. 

1 .02266-13 

961.7 

3.95903-04 

21.1 

42. 

260. 

6.15979-14 

991 .6 

2.50649-04 

20.3 

45, 

260. 

3.82114-14 

997.2 

1 .62423-04 

19.3 

47. 

300 . 

2.43054-14 

1000.5 

1 .07371-04 

10.0 

49. 

320. 

1.57982-14 

1002.5 

7 • 22032-03 

18.2 

51 . 

340. 

1 .04634-14 

1003.6 

4.92799-05 

i r.r 

53. 

360. 

7.04380-13 

1 004 . 2 

3.40663-03 

17.3 

33. 

360. 

4.80611-13 

1004.6 

2.36201-05 

16.9 

56. 

400. 

3.32341-13 

1004.9 

1.66239-03 

16.5 

50. 

420. 

2.32066-13 

1003.0 

1 .19933-03 

16.2 

59. 

440. 

1 .03336-15 

1003.1 

0.62311-06 

15.0 

61 . 

460. 

1 .16169-15 

1003.1 

6.25626-06 

13.5 

63. 

460. 

9.31339-16 

1003.2 

4.3/734-06 

15.2 

64. 

900. 

5.90663-16 

1005.2 

3.36316-06 

14.6 

67. 

320. 

4.34100-10 

1005.2 

2.52271-06 

14.4 

69. 

940. 

3.16623-16 

1005.2 

1 .90074-06 

13.9 

72. 

960. 

2.32397-16 

1005 .2 

1 .44637-06 

13.4 

75. 

960. 

1.71699-16 

1005.2 

1 .11 724-06 

12.8 

79. 

600. 

1 .27743-16 

1005 .2 

6. 73199-07 

12.2 

83. 

620. 

9.37700-1 / 

1005.2 

6.92028-07 

11.6 

00. 

640. 

7.24003-17 

1005.2 

3.36453-07 

10.9 

94. 

660. 

$.32396-17 

>005.2 

4.34104-07 

10.2 

102. 

660. 

4.25751-1 7 

1005.2 

3.76089-07 

9.5 

no. 

700. 

3.31 790-1 / 

1003.2 

3.15900-0/ 

6*8 

119. 

720. 

*. 61672-1 7 

1003.2 

2.69152-0/ 

0.1 

130. 

740. 

2.06011-17 

1005.2 

*. 32199-07 

7.3 

141 . 

760. 

1 .691 79-17 

1003.2 

2.02662-07 

7.0 

153. 

760. 

1.39912-17 

1003.2 

1 . 79732-07 

6.5 

169. 

• 

O 

© 

1 .15459-1 7 

1003.2 

1 .59076-07 

6.1 

1 70. 

620 . 

* . 75254 -18 

1005 .2 

1 .4271 5-07 

3./ 

190. 

640 . 

0.309/0-10 

1003.2 

1 .20912-07 

5.4 

202. 

690 . 

7.16061 -10 

1005.2 

1.17123-07 

5.1 

214. 

690. 

6.2/386-19 

1005.2 

1 .06937-07 

4 . • 

225. 

900. 

5.53630-10 

1005.2 

9 . 604 1 4 -06 

4.7 

235. 

920. 

4.92944-10 

1005.2 

9.02000-06 

4 .6 

244. 

940. 

4.42312-16 

1005.2 

0.32296-08 

4.4 

252. i 

990. 

3.99502-16 

1005.2 

7.69 862-00 

4.3 

260.: 

960. 

3.63036-18 

1005.2 

7.13645-00 

4.3 

267.1 

000. 

3 .31477-18 

1005.2 

6.62700-00 

4 .2 

273. « 


MOO CL atmosphere <i*«n 

LAT 20.4*000 DECS LONG -*0.33000 OCCI 

.0000 £XOS TEMP 1005.1955 HOUR AM* -2/0.9*70 

HT NUMBER OEMS IT* <CM-3> 

N(N2) N (021 N (O) Nolo N<M) 

6 4.00000411 7. 30000410 7.60000410 3. 40000*0/ 0.00000 

0 6.2024241 0 9.68195409 2.04227410 1.96304*07 0.00000 

5 2.063244J 0 2.64123409 9.89545409 1.5046*407 0.00000 

3 8.79992409 1 .08950409 5.80630409 1.26404407 0.00000 

9 4.19887409 4.7154740* 3.71289409 1.10624*0/ 0.00000 

9 2.12340409 2.17290408 2.46152409 9.884/3406 0.00000 

5 1.10953409 1.03747408 1.69975409 8.93301406 0.00000 

0 5.91272408 5.06047407 1.10123409 8.12539406 0.00000 

2 3.19103408 2.50270407 8.28341408 7.41943406 0.00000 

4 1 . '3 729400 1.24982407 5.04391400 6.79124406 0.00000 

4 9.52033407 6.28679406 4.14074408 6.22624406 0.00000 

3 5.24467407 3.10100406 2.94379408 5.71477406 0.00000 

1 2.90234407 1.61784406 2.09867400 5.24900406 0.00000 

7 1.61260407 0.26614405 1 .49984400 4.62626406 0.00000 

3 0.99507406 4.24162405 ! .07429408 4 .43930406 0.00000 

9 3.03548406 2.18576403 7.71110407 4.00619406 0.00000 

5 2.02885406 1.13084405 5.54623407 3.76293406 0.00000 

1 1.59470406 5.07367404 3.99707407 3.46700406 0.00000 

9 9.02029405 3.06268404 2.08624407 3.19593406 O.OOUOU 

0 5.11936*05 1.60308404 2.08612407 2.94740406 2.60390*04 

3 2.91507*05 0.42269*03 1.51356*07 2.71963*06 *.58468*04 

0 1.66534*05 4.44193*03 1.09916*07 2.51058*06 2.53352*04 

2 9.54482*04 2.35126*03 7.99694*06 2.31867*06 2.4*366*0* 

0 5.46815*04 1.24918403 5.82889406 2. 14242*06 2.43505*04 

5 3.16569*04 6.66086*02 4.25635*06 1.98046*06 2.38767*04 

7 1.83161*04 3.56452*02 3.11367*06 1.63156*06 2.34146*04 

9 1.06329*04 1.91436*02 2.26164*06 1.69464*06 2.29643*04 

1 6.19110*03 1.03176*02 1.67520*06 1.56664*06 2.25250*04 

4 3.61593*03 5.56054401 1.23200406 1.45265406 2.20965*04 

/ 2.11035403 3.02695401 9.07634*05 1.34501*06 2.16745*04 

0 1.24476*03 1.64960*01 6.69026*05 1.24730*06 2.12/06*04 

2 7.33629*02 9.01507*00 4.95172*05 1.15663*06 2.06/29*04 

1 4.33669*02 4.94349*00 3.66661405 1.07265*06 2.04446*04 

5 2.57110*02 2.71995*00 2.71969*05 9.65736*05 2.01097*04 

1 1.52679*02 1.50154*00 2.02096*05 9.24466*05 1. 9/396*04 

• 9.11666*01 6.31672-01 1.50400*05 6.56656*05 1.93/46*04 

7 5.45222*01 4.62161-01 1.12116*05 7.97655*05 1.90224*04 

3 3.26999*01 2.5/661-01 6.37137*04 7.41662*05 1.66/62*04 

2 1.96674*01 1.44114-01 6.26074*04 6.69705*05 1.63421*04 

3 1.18622*01 0.08641-02 4.68975*04 6.41645*05 1.60139*04 

5 7.1/447*00 4.55181-02 3.51655*04 5.97170*05 l./6933*04 

6 4.35123*00 2.37028-02 2.64400*04 5.55997*05 1.73601*04 

3 2.64619*00 1 .45591-02 1.96994*04 5.1 7665*05 1 . 7t, 41*04 

O 1.61364*00 6.27243-03 1.49999*04 4.62535*05 1.6/51*04 

O 9.06649-01 4.71484-03 1.15241*04 4.49/60*05 
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Reference [3], Test #6. 

ETR 0851, MUMP 7 
January 24, 1967 
03:00 Z 


22:00 Local (EST) 


ALTITUDE 

(km) 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

300 


Cape Kennedy, Florida molecular nitrogen 


TEMPERATURE 
( °K) 

594 

635 

665 

685 

707 

718 

731 

743 

754 

762 

774 

786 

794 

800 

811 

823 

831 

845 

850 

955 

863 

866 

875 

877 

881 

883 

887 

894 

890 

894 

894 

894 

895 


DENSITY 

(part/cc) 

3.59 x 

2.60 

1.95 
1.50 
1.16 x 

9.18 x 
7.27 

5.78 
4.63 
3.73 

3.00 

2.42 

1.97 
1.61 
1.31 

1.07 x 

8.79 x 
7.20 

5.97 

4.96 
4.11 

3.43 
2.85 
2.39 

2.00 
1.68 

1.41 

1.18 

1.00 x 

8.41 x 
7.10 

6.00 

5.07 x 


10 


10 


10 

10 : 


10 


10 i 

10 * 


io: 

10 ‘ 


10 


16 


Test No. 6 


msec Hooinco jaccmia mooel atnospmesc <is«/> 

OATC JaMUAHY 25, 196/ 6M TIME 3 HftS O MINS LAT **.46000 DECS LON6 >00.99000 0E6* 

HO 192.00000 FlOB 120.00000 AP 2.3000 EXOS TEMP 920.1/04 MOU* AN6 -21/. 003* 


ALT 

ALT 

DENS ITT 

TEMP 

PME9S0HE 

MOL. WT 

SCALE MT 



NUMBEN DENSITY (CM-3 ) 

(MM) 

(KM) 

(6 M/C M3) 

(OK) 

(0TMC/CM2) 

(UMITLESS) 

(KM) 

N(N2) 

N <02 ) 

N (O) 

M (MC ) 

N <H) 

09. 

120 . 

2 .49943-11 

359.0 

2./0030-02 

26.9 

11.6 

4.00000*11 

/. 50000* 10 

/. 60000+ 10 

3.40000+0/ 

0.00000 

/0. 

140. 

3.99291-1 2 

404.0 

/. 60/90-03 

29./ 

20.6 

6.2/616*10 

9-/4634*09 

2.09899+10 

2.01303+0/ 

0.00000 

00. 

100. 

1.34013-12 

/44 . Z 

3.30463-03 

24./ 

26.9 

2.01413*10 

2. /3925+09 

1 .00281+10 

1 . 54635 + 0/ 

o.ooooo 

9/ . 

100. 

9.6/919-13 

623.4 

1 ./0303-03 

23.6 

31 .2 

8.21021*09 

9.9/545*08 

5 . / 5 9 3 1 *09 

1.29555*0/ 

0.00000 

100. 

200. 

2.90922-13 

06/./ 

9.29000-04 

22.6 

34.6 

3. /39/9+09 

4 .O8/O/*O0 

3.58051*09 

1.12651+0/ 

0.00000 

119. 

220. 

1 .99240*13 

492.6 

9.320/9-04 

21 .6 

3/. 5 

1 .80086*09 

1 . Z8023+08 

2.33482+09 

1 .00262+0/ 

0.00000 

130. 

240. 

0./C464-14 

90/. 1 

3.18033-04 

20./ 

40.0 

8.95235*08 

0.02690*0/ 

1.35543+09 

9.00366+06 

0.00000 

140 . 

200. 

9.10111-14 

919.2 

1 .99/36-04 

19.6 

42.4 

4.53656*00 

3.69592*0/ 

1 .050/5 + 09 

6.13503*06 

0.00000 

191. 

200. 

3.000*6-14 

919.9 

1 .23605-04 

19.1 

44.6 

2.32/62*08 

1 . /25l 2*0/ 

/. 16056*08 

/. 3//10 + 06 

0.00000 

10* . 

300. 

1 .91131-14 

922.9 

/. 9/389-05 

10.4 

46.6 

1 .20469*00 

0 .13016*06 

4.90861+00 

6. /U519 + U6 

0.00000 

1 /3 . 

3*0. 

1 .*1309-14 

924.1 

3.23632-05 

1 /.8 

48.5 

6.2/634*0/ 

3.85995*06 

3.3/939*08 

6.10309+06 

0.00000 

103 . 

340. 

/ . 06342-1 9 

924.9 

3.49500-03 

1/.3 

50.3 

3.28/60*0/ 

1 . 043 / / *06 

2.33490+06 

5.562/2+06 

0.00000 

194 . 

360. 

9 . 1009 / -1 9 

929.9 

2.36330-03 

16.9 

51 .9 

1 . /3031 *0 / 

0.85425*05 

1 .61/32+08 

5.0/595+06 

0.00000 

209. 

360. 

9.46214-19 

9*9.0 

1 .61 /OS-05 

16.5 

53.5 

9.14599*06 

4.2/290*05 

1 .12334*08 

4.63150+06 

0.00000 

210. 

4 00 . 

2.34196-19 

923.9 

1 .11040-05 

16.1 

55.0 

4.85404*06 

2.0/139*05 

/. 82096*0/ 

4 .2303/ +06 

0.00000 

*2/ . 

4 SO . 

1 .600/9-19 

926.0 

/. 01400-06 

15.8 

56.6 

2 . 5862 / *06 

1 .00083*05 

5.45/50*0/ 

3 .06629*06 

o.ooooo 

23 / . 

440. 

1 .10409-19 

926.1 

5.51419-06 

15.4 

50.2 

1 .38323*06 

4.93423*04 

3.01663+0/ 

3.53553+06 

0.00000 

2 40 . 

460. 

/ .9//1 /-19 

926.1 

3.93115-06 

13.0 

60.0 

/ .42568*05 

2.42364+04 

2.6/483*0/ 

3.23403+06 

0.00000 

290. 

400. 

9.3/943-16 

9*6.1 

*.83293-06 

14 .6 

62.1 

4.00104*05 

1 . 1954/+04 

1 .0/05/ *0 / 

2.96129+06 

0.00000 

2/0 . 

300. 

3./06O1-16 

926.2 

2.0/1 13-06 

14.1 

64./ 

2.16364*05 

5.92123*03 

1.32209*0/ 

2 • /I 230*06 

4 .45926*04 

201 . 

9*0. 

2. 690*/ -16 

926.2 

1 .33063-06 

13.6 

6/. / 

1 .1 /4 23*05 

2.94405+03 

9.32362+06 

2.40552*06 

4 .4 3066 + 04 

291 . 

940. 

1 • 9324 Z- 10 

926.2 

1 .14/39-06 

13.0 

/ 1 .3 

6.39530*04 

1.4/054+03 

6.50056+06 

2.2/00 6*06 

4 .33555*04 

30*. 

960. 

1 .399*1-16 

920.2 

6. / 3 666-0/ 

12.3 

/3 . 6 

3 .49548*04 

/ .3/209+02 

4.66520*06 

2 . 0904 4 ♦ 06 

4 .24302 + 04 

313. 

900. 

1 .01630-16 

926.2 

6 . / 626 1 -0 / 

11.6 

00.0 

1 .91 /I /*04 

3. /I 1 32+02 

3.30990+06 

1 .91055 + 06 

4 . 1 5290 + 04 

3*4 . 

600 . 

/ .4/604-1 / 

9*6.2 

5.32624 -0/ 

10.0 

6/.0 

1 .05515*04 

1 .8/55 /*02 

2.35296+06 

1 . / 6 1 66 ♦ 06 

4 .06535+04 

3 3 9 * 

0*0. 

9.940*3-1/ 

926.2 

4.2/030-0/ 

10.0 

94.3 

5.82/16*03 

9.51565+01 

1 .6/596+06 

1 .61640 + 06 

3 .96005+04 


949. 040. 4.100*0-1/ 920.2 3.40490-0/ 9.3 102.0 3.22904-03 4.04690*01 1.19009*06 1.40/91*06 3.09/01*04 


3 56. 

600. 

3.19443-1/ 

926.2 

2.09336-0/ 

0.5 

112.5 

I . /9536 + 03 

2 .4//93+01 

6.55253+05 

1 .36/06 + 06 

3.6161 / ♦ 04 

30/ . 

600. 

2.4/300-1 / 

926.2 

2 . 4 4 t 33-0 / 

/ • 4 

123.3 

1 .00156*03 

1 .2/1/6 + 01 

6. 12/0/+05 

1 .25644*06 

3. / 3/ 45 + 04 

3/6 . 

too. 

1 .04500-1 / 

926.2 

2.09060-0/ 

/ . 2 

155.0 

5 .60505*02 

6. 55165+00 

4 . 3 9/// *05 

1 .15032 + 06 

5 .660/4*04 

S00. 

1 20 . 

1 .55565-1/ 

926.2 

1 .61429-0/ 

6.6 

14/. 4 

3.14/9/+02 

3.30006+00 

3 . 1624/ + 05 

1 .06666 + 06 

3 . 5661 1+04 

999 . 

/ 4 0 . 

1 .26452-1 / 

926.2 

1 .59243-0/ 

6.1 

160.1 

1 . // 350 + 02 

1 . /5054+DO 

2.2/630+05 

9.42/10*05 

3.51 53/+04 

410. 

/ 40 . 

t .04440-1 / 

926.2 

1.41243-0/ 

5. / 

1 /2 .6 

1 .00230+02 

9.16123-01 


9.05/46+05 

3 . 44250*04 

421 . 

/40. 

4 . /4310-16 

926.2 

I .26311-0/ 

5.3 

105.2 

9.60360*01 

4 . /9OO0-O1 

1 .1091 1 *05 

6 .35265 + 03 

3 . 3 / * 4 4 * 04 

432 . 

• 00. 

/. 44004-14 

• 26.2 

1.15/45-0/ 

5.1 

19/. 0 

3.23249+01 

2.51366-01 

0.61 39 / *04 

/ . /0343 + OS 

3 . SO 6 13*04 

44 J 

4 2»i . 

9.43/55-14 

926.2 

1 .03066-0/ 

4 .4 

200 . 1 

1 .444 /0*0I 

1 .32342-01 

6.25123*04 

/ . 1 1230 + 05 

3 . 24056 + 04 

453 . 

440. 

5.42105-14 

926.2 

9.36369-04 

4.6 

214.2 

1 .0554 /*01 

6.99684-02 

4 . 54466+04 

6.36/41+05 

3 . 1 /662 +04 

444 . 

440 . 

4 .95652-10 

926.2 

0.5//94-O4 

4.5 

22/. 3 

6. 06236 + 00 

3. /I 1 15-02 

5.30942+04 

6.06694+05 

5 . 1 1429+04 

4 / 3 , 

440 . 

4.41530-14 

926.2 

/.06//6-O0 

4.3 

235.5 

3.49145*00 

1.9/552-02 

2.414/3*04 

5.00 /0/ + 05 

3 .03352+04 

464 . 

900. 

3.96000-14 

926.2 

/ .2365/-Q0 

4.2 

242.0 

2.01692*00 

1 .05506-02 

1 . / 64 / / ♦ 04 

5 .14431 +05 

2 .99426 + 04 

494 . 

920. 

3.5/615-14 

926.2 

6.6/162-04 

4.1 

249.2 

1 .16665 + 00 

5.654/2-05 

1 .29194+04 

4 . /9549 + OS 

2. 9364 /+04 

50/ . 

94U. 

3.24614-14 

926.2 

6.16296-00 

4.1 

255.0 

6. /9166-Oi 

3.04111-03 

9.4 /4/1 +03 

4 .43//2 + 05 

2 . 00 (i 1 0 « 04 

914 . 

960 . 

2.959/5-14 

926.2 

5 . /O2/3-O0 

4.0 

260.3 

3.958/4-01 

t .64106-03 

6.96005+03 

4 .10039 + 05 

2 .025 J 1 +04 

429 . 

940 . 

2. /O443-10 

926.2 

5.24461-00 

3.9 

265.0 

2.31420-01 

0 .06543-04 

5 .12141+03 

3 .00510 + 05 

2 . / / 1 46 + 04 

440 . 

1 000 . 

2.44644-16 

926.2 

4.90344-00 

3.9 

269.3 

1 .35609-01 

4.82/04-04 

3. //4// + 03 

3 . 3256/+05 

2 ./ 1 9) 1 +04 
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Reference [3], Test #7 


ETR 1942, MUMP 4 
April 25, 1967 
06:30 Z 


ALTITUDE 

(km) 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

300 

305 

310 

315 

320 


01:30 Local (EST) 
Cape Kennedy , Florida 


molecular nitrogen 


TEMPERATURE 

(°K) 


DENSITY 

(part/cc) 


591 

628 

658 

690 

720 

747 

774 

796 

816 

831 

846 

860 

875 

887 

898 

906 

915 

922 

927 

931 

935 

937 

939 

940 

941 

941 

942 
942 
942 
942 
942 
942 
942 
942 
942 
942 


3.70 x 

2.74 
2.04 
1.55 

1.18 x 

9.19 x 

7.22 
5.77 
4.61 

3.74 

3.07 
2.51 
2.06 

1.70 

1.41 

1.18 x 
9.82 x 
8.27 

7.00 
5.92 

5.00 

4.23 

3.60 
3.06 

2.60 
2.21 
1.88 
1.60 
1.36 
1.17 x 
9.90 x 
8.45 

7.20 

6.08 

5.19 

4.41 x 
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Test No. 7 


o*rc april is. st«r 


*3fC HOC IF | CO JACCHIA MODEL ATMOSPHERE UlfH 
6M TIME ft HUS 30 MINI CAT 2 1.41000 0E6S LON6 -#0.33000 OEt* 


r I 0 131.00000 


+ 1UB i«v .GSSSC AP 10.2000 E*oa TEMP 1021.1204 NOUN AN6 196.3439 


ACT 

ALT 

OCNftlTT 

TEMP 

PRESSURE 

MOL. WT 

SCALE HT 



NUN6ER OENSITT (CM-3 

) 

(HM) 

(KM) 

(6M/CM3) 

(OK) 

(DVMC/CM2) 

(UNITLESS) 

(KM) 

N(N2) 

N(02) 

N(O) 

N(HE) 

N(N) 

• ft. 

120. 

2 .45949'! 1 

333.0 

2./0030-02 

26.9 

11.6 

4.00000*11 

2.50000+10 

2 .60000+10 

3.40000+0/ 

0.00000 

/•. 

140. 

3.92902-12 

042.2 

0.13910-03 

25.6 

22.1 

6.10299*10 

9.663/3*09 

2.02024+10 

1.0 5081+0/ 

0.00000 

• 0. 

IftO. 

1 .3/4Q/-1Z 

405.9 

9./2430-03 

24.6 

29.0 

2.02392*10 

2.86450+09 

9.05284+09 

1 .49423 + 0/ 

0.00000 

9/ . 

1«0. 

ft. 29022-13 

499.5 

1 .9/136-03 

23.9 

33.0 

0.93830*09 

1 .11202+09 

5.81320*09 

1 .25590+0/ 

0.00000 

104 . 

200. 

3. 23/90-13 

933 .2 

1.12522-03 

•o 

32.5 

4.31336*09 

4.8/590+00 

3. 23920*09 

1 .10023 + 0/ 

0.00000 

no. 

220. 

1 .91303-13 

904.1 

6. 23024-04 

22.1 

40.5 

2.20214*09 

2.2//65+O0 

2.51 544*09 

9.643/9+06 

0 00000 

1 30. 

240. 

1 .00243-13 

1002.0 

4.12039-04 

21 .2 

43.2 

1.16231*09 

1 .10264 + 00 

1 . /34 5 2 + 09 

6.90919+06 

0.00000 

140 . 

too. 

0.44390-14 

1012.3 

2.66359-04 

20.4 

45.6 

6.29/43*00 

5.45459+0/ 

1 .21324+09 

0.11665+06 

0.00000 

191 . 

2 ftO . 

4.02009-14 

1019.3 

1 . 23 239-04 

19.6 

40.0 

3.44096*06 

2.23620*0/ 

0.5/100+00 

/. 423/9+06 

0.00000 

142. 

300. 

2.S//13-14 

1021 .9 

1.13363-04 

10.9 

50.1 

1 .496/2*00 

1 .38594*0/ 

6.00951+00 

6.80605+06 

o.ouooo 

1 / 3 . 

320 • 

1 .09300-14 

1023.9 

2.01/24-05 

10.4 

52.2 

1 .05242*06 

/. 02130*00 

4.54535+00 

6.2S13/+06 

0.00000 

1*3. 

340. 

1.12220-14 

1025.1 

5.36564-05 

12.0 

54.1 

5.02009*02 

3.62915+06 

3.11116+00 

5. 24/65+06 

0.00000 

194 . 

3ftO. 

/. 39399-13 

1025.9 

3. 22999-05 

12.4 

55.9 

3.28006*0/ 

1 .82200+06 

2.23360*06 

5.20952+06 

0.00000 

203 . 

390. 

3.21395-15 

1020.2 

2.62209-05 

12.0 

52.6 

1 .85010+0/ 

9. /0036 + 05 

1 .60/59 + 00 

4 .0/121 +06 

0.00000 

21ft. 

4 00. 

3.92194-15 

1026.5 

1 .961 /3-05 

16.6 

59.2 

1 .04466+0/ 

5.04803+05 

1 .15955+06 

4 .400/5 + 06 

0 .00000 

22 / . 

420. 

2.542/1-15 

1026.6 

1 .33400-05 

16.3 

60.0 

5.91900+06 

2.63220*05 

8.30126*0/ 

4.13664+06 

0 .ououo 

23/. 

440. 

1 .90140-13 

1026./ 

9.64064-06 

16.0 

62.4 

3.36623*06 

1 .383/1*05 

6.0/016+0/ 

3.61 /02+O6 

0.00000 

24ft. 

460. 

1 .29944-13 

1026./ 

/.02509-09 

15.6 

64.0 

1 .92066+06 

/ . 2668 / *04 

4.40491+0/ 

3.52364+06 

0 . 00000 

25ft. 

4ftO. 

9.23304-10 

1026.0 

5.161 20-06 

15.3 

65.0 

1 .09952+06 

3.45201*04 

3.20261+0/ 

3.233/0+06 

0.00000 

2/0 . 

300. 

0. /0039-16 

1026.9 

3.02621 -06 

14.9 

62.0 

6.31505*05 

2.04390+04 

2.33265*0/ 

3 . 0050 / +06 

2.2/595+04 

2ft 1 . 

320. 

4.99140-16 

1026.9 

2.09315-06 

14.6 

20.0 

3.63001*05 

1 .00853 + 04 

1 . 20245*0/ 

2. //621+06 

2.25900+04 

2ft 1 . 

340. 

3.5//69-16 

1026.9 

2.16213-09 

14.1 

/2 . 5 

2.10346*05 

5.81052*03 

1 .24466+0/ 

2.56690+06 

2.21601 +04 

302. 

3ftO. 

2.63/94-16 

1026.9 

1 .64962-06 

13.2 

25.5 

1 .21900*05 

3.12140*03 

9.116S/+06 

2.3/656+06 

2 . 1 '330 + 04 

313. 

3*0. 

1 .93694-10 

1026.9 

1 .22325-09 

13.1 

29.0 

2.09592*04 

1 .60062 + 03 

6.6093/+O6 

2.19959+06 

2.13166+04 

324 . 

•oo. 

1.46130-16 

1026.9 

9.94610-02 

12.3 

03.1 

4.140/0+04 

9.00061*02 

4.91/14+06 

2.03960+06 

2 . 09105*04 

339. 

•20. 

1 .09943-19 

1 026 . 4 

2.9/05/-0/ 

11.9 

00.0 

2.42301*0 4 

4.92395+02 

3.62082+06 

1 .0066/ + U6 

2.05 143+04 

349. 

•40. 

9.32999-1 / 

1026.4 

6.31324-02 

11.3 

93.2 

1 .42313*04 

2.6/931+02 

2.6/092+06 

1 . /4448 + 06 

2.012/9+04 

399. 

••0. 

6.39143-1/ 

1026.0 

5.13532-02 

10.6 

100.3 

0.30122*03 

1.46298*02 

1 .9/365*06 

1 .62111+06 

1 .9/500 + 04 

3ft/. 

• •0. 

4 . 9032 / - 1 / 

1026.4 

4.23666-02 

9.9 

102.9 

4.95003*03 

8.01504+01 

1 .46091 +06 

1 . 50366 + 06 

1 .93*30 + 04 

3 /ft. 

fOO. 

3. 4205 / -It 

i 020 . 0 

3.54434 -0/ 

9.2 

110.0 

2.93323*03 

4 .4069/ + 01 

1 .00323 + 06 

1 .39332 + 06 

1 . 00240 + 04 

3ft9. 

/to. 

3.00430-1/ 

1026.0 

3.00539-02 

6.3 

126.2 

1 . 24300*03 

2.43104*01 

0 .04544*05 

1 .29933 + 06 

1 .*6/36 + 04 

399. 

/ 40 . 

2.39932-1 / 

1026.0 

2.50102-02 

2.9 

136.9 

1 .030/0*03 

1 .34560 + 01 

5.90360*05 

1 .20302 + 06 

t .*33 14 + 04 

410. 

/•o. 

1 .93241 -1 / 

1026.0 

2.24296-02 

2.4 

146.3 

4.20000*02 

/. 4/205*00 

4.46034+05 

1 . 1 1 / /4 +06 

1 . /*9/0*O 4 

*21 . 

/#0. 

I .3/449-1 / 

1026.4 

J .9/013-0/ 

6.6 

160.4 

3. 22102*02 

4.10352*00 

3.32993+05 

1 .03694+06 

1 . /* / I **04 

• 31 . 

*00. 

1 .30039-1 / 

1026.0 

1 .24/12-0/ 

6.4 

1/2.4^. 

2.23/30+02 

2.32243+00 

2.40936*09 

9 .64044 + 09 

1 . / ? S39 *04 

«« 1 . 

*2ti . 

l .093 34-1 / 

1026.6 

1.56244-0/ 

6.9 

103.4 

1.34003+02 

1 .30526 + 00 

1 .06422 + 05 

*.90 /08 + 05 

1 . /(i4? / + 0 4 

• 33 . 

• 40 . 

9.29900-10 

1026.6 

1 .40/33-0/ 

5.6 

192.0 

0.15445+01 

2.34363-01 

1 .39832 + 05 

0.36305+05 

1 .6/391 +04 

• •4 . 

4*0 . 

/.9900/-14 

1026.4 

1 .2/596-0/ 

5.3 

209.9 

4.94361 *01 

4.14446-01 

1 .05052*05 

/ . /0456 + OS 

1 . 64 42ft ♦ 04 

4/3 . 

ftftO . 

ft .9431 /-1ft 

1024.6 

1.16292-0/ 

3.1 

221 .3 

3.00535*01 

2.34663-01 

/. 90400+04 

/. 25216 + 05 

1.6* 529+04 

4ft* . 

900. 

ft . 09ft 1 4- 1 ft 

1026.0 

1 .064/3-02 

4.9 

232.1 

1.43205+01 

1 .33296-01 

5.95/42+04 

6. / 5 / 04 • 0 5 

1 . 34699+04 

4 9ft . 

920. 

S .402/4 - 1 ft 

1026.6 

9. 20504-09 

4./ 

242.0 

1 .11905*01 

2.39452-02 

4.496/6+04 

6.20024+05 

1 .55935+04 

90 / . 

940 . 

4 .02422-14 

1 020.4 

0.02342-09 

4.6 

231.1 

6.40300*00 

4.34035-02 

3.39940+04 

5 .0/283 + 05 

1 .53231 +04 

Sift . 

940 . 

4 . 3443 / - 1 ft 

1026.0 

0.34332-00 

4.4 

259.3 

4.21000+00 

2.46015 -02 

2.5/300+04 

5.4 /0 24 + 0 S 

1 . 305*9+04 

329 . 

900 . 

3.93/51-19 

1026.6 

/. 23249-06 

4.3 

266.2 

2.39912 *00 

1 .43069-02 

1 .951/4+04 

5.1 1211+05 

1 .4400 /+04 

340 . 

1000. 

3 . 3966 / - 1 ft 

1026.6 

/ . 16061-00 

4.3 

223.4 

1 .60526 + 00 

6.25129-03 

I .44221*04 

4 . Z/224+03 

1 .4 54*4 *04 
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Reference [3], Test #8. 



ETR 4803, MUMP 5 
April 25, 1967 
19:00 Z 

14:00 Local (EST) 
Cape Kennedy, Florida 

molecular nitroge 

ALTITUDE 

TEMPERATURE 

DENSITY 

(km) 

(°K) 

(part/cc) 

140 

616 

4.81 x 10 1C 

145 

654 

3.56 

150 

693 

2.65 

155 

736 

2.00 

160 

777 

i.54 K 

165 

814 

1.20 x ioi l 

170 

848 

9.54 x 10* 

175 

880 

7.69 

180 

907 

6.24 

185 

931 

5.13 

190 

951 

4.26 

195 

969 

3.55 

200 

983 

2.99 

205 

997 

2.52 

210 

1010 

2.14 

215 

1021 

1.81 

220 

1030 

1.54 

225 

1037 

1.32 

230 

1044 

1.13 x 10* 

235 

1049 

9.66 x 10° 

240 

1053 

8.34 

245 

1057 

7.20 

250 

1060 

6.21 

255 

1062 

5.38 

260 

1065 

4.63 

265 

1067 

4.01 

270 

1069 

3.47 

275 

1071 

3.01 

280 

1072 

2.61 

285 

1073 

2.27 

290 

1075 

1.97 

295 

1076 

1.70 

300 

1077 

1.48 

305 

1078 

1.29 8 

310 

1080 

1.12 x 10° 

315 

1081 

9.60 x 10.1 

320 

1082 

8.29 x 10 
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Test No. 8 


*%*z mooifico jacchia **oc C l atmosphere um/i 

CaIC AFA1L 15, I «•/ frM TIHf 19 HRS 0 MINS LAT 29.46000 OCSS LONE -90.95000 DECS 

Flo 15) .00000 HUB 546.00000 AP ? ,?nnO EXOS TEMP 1)94.599/ HOUR AN* 26.599/ 


alt 

ALT 

DEMSITT 

TEMP 

PRESSURE 

MOL. 

WT 

SCALE HT 



NUMBER OCNSITT <CM-5i 

( MM) 

(KM) 

(6M/CM3) 

(OKI 

(0TNC/CM2) 

(WITLESS) 

(KM) 

N(N2> 

N(02> 

N(O) 

«(H£J 

NfHJ 

99. 

120. 

2 .43046-11 

353.0 

2./0030-02 

26 

9 

11.6 

4 .00000*1 1 

/. 50000*10 

/. 60000*10 

3 .40000+07 

0.00000 

/ 6. 

140 . 

3.69/94-12 

669.4 

0.32)66-03 

25 

0 

23.6 

6.05550*10 

9.53245+09 

1 .94432+10 

1 .67905 + 0/ 

0.00000 

96. 

160. 

1 .39963-12 

666.0 

4.14432-03 

24 

9 

31 ./ 

2.12294*10 

2 . 9030 / *09 

9.50354+09 

1 .43002+0/ 

0.00000 

9/ . 

190. 

6. /0999-13 

1006.4 

2. 3266/ -03 

24 

1 

3/. 4 

9.69306*09 

1.23966*09 

3.60322*09 

1 .20290+0/ 

0.00000 

109 . 

200. 

3.63495-13 

10//. 2 

1 .4036/-03 

23 

3 

41 ./ 

4.900/0*09 

5.05926+00 

3.05030+09 

1 .05036 + 0/ 

0.00000 

119. 

220. 

2.14342-13 

11)9.6 

6.03392-04 

22 

5 

45.1 

2 . / 3428 *09 

2.96339+00 

2.6900/+09 

9.53150+06 

0.00000 

1 50. 

240. 

1 .31/69-13 

1145.1 

3./6443-04 

21 

0 

40.0 

1 .55333*09 

1 .55000 + 00 

1 .926/1+09 

0.69595+06 

0.00000 

J 40. 

260. 

6.3////-14 

1160.3 

3.64436-04 

21 

0 

30. / 

9.02161*00 

6.30009+0/ 

1 .405/4 + 09 

/. 99414+06 

0.00000 

191 . 

260. 

9.46/45-14 

1169.6 

2.61560-04 

20 

3 

53.2 

5.31305+00 

4.50533+0/ 

1 .03519+09 

7 .30296+06 

o.ooaoo 

sot. 

900. 

3.64596-14 

11/3.3 

1 .61023-04 

19 

/ 

35.5 

3 .15902+08 

2.53293*0/ 

/.6/53/+06 

6.63939+06 

0.00000 

1 / J ♦ 

920. 

2.4/692-14 

11/6.9 

1 .2/163-04 

19 

1 

5/ . / 

1 .09133+00 

1 .40992+0/ 

5. 7t 007*00 

6.34613+06 

0.00000 

199 . 

940. 

1 . M 046-14 

116) .0 

9.03050-05 

10 

6 

39.9 

1 .13044+08 

/. 09502*06 

4.2/506*00 

5.99/09+06 

U.0OOOO 

194 . 

560. 

1 .1964 /-l 4 

1162.3 

6.51656-03 

18 

1 

61 .9 

6.00280*0/ 

4.44263+06 

3.20523+06 

5.46913+06 

0.00000 

209 . 

340 . 

6.906/2-19 

1163.1 

4./4064-05 

1 z 

7 

63.0 

4.1 / /20*O / 

2.51096+06 

2 .40062*00 

5.103/9+06 

o . aoooo 

2)9. 

400. 

6.10/96-13 

1163.6 

3.46059-05 

1 / 

3 

65 .6 

2.54405+0/ 

1 .424/3*06 

1 .01410+06 

4./5564+06 

0.00000 

22/ . 

420. 

4.43064-15 

1163.9 

2.5/6/5-03 

16 

9 

6/ .4 

1 .55441*0/ 

0.113 7 7 + 05 

1 . 36063+00 

4.43190+06 

0.00000 

*3/ . 

440. 

3.24311-13 

1164.1 

1 .92212-05 

16 

6 

69.1 

9.52684*06 

4.63/06+05 

1 .034/3 + 06 

4.13221+06 

0 .OOQOO 

249. 

460. 

2.39296-15 

1164 .2 

1 .44391-05 

16 

3 

70.7 

3.85642*06 

2.65915+05 

/. 63529+0/ 

9.05455+06 

0.00000 

299. 

490. 

1 . //633-15 

1164.3 

1 .09190-05 

16 

0 

72.4 

3.61064*06 

1 .53000*05 

5.943 14+0/ 

3.59/11+06 

0.00000 

2/0. 

900. 

1 .33003-15 

1164.3 

6.31193-06 

15 

0 

/4.1 

2.23244+06 

0.03206*04 

4.5153/ +0/ 

5.35620+06 

9. 75714*0’ 

291 . 

920. 

1 .00034-15 

1164 .4 

6.366/6-06 

15 

5 

/5 .9 

1 .38422*06 

5.11486+04 

3.43616+0/ 

3.13659+06 

• . 74 006+03 

291 . 

940. 

/. 96669-16 

1164.4 

4.90622-06 

15 

2 

7 7.0 

0 .606/6*05 

2.9/139*04 

2.61906+0/ 

2.93072+06 

9.50410*03 

302. 

960. 

9 . /9120-16 

1164.4 

3.00691-06 

14 

9 

79.9 

5.36628+05 

1 . 73107+ 04 

1 .99944+0/ 

2.73945+06 

9 .423 79+05 

315. 

960. 

4.99203-16 

1 1 64 . 4 

2.9/629-06 

14 

5 

02.3 

5.35500+03 

1 .0)250*04 

1 .520/9+0/ 

2.56166+06 

9 .26705 *03 

3*4. 

600. 

3.36969-16 

1164.4 

2.342/0-06 

14 

2 

04 .9 

2.10323*05 

5.93/66*03 

1 .1 /0/3+U/ 

2.39634+06 

9.11379+05 

339 . 

620. 

». 99/21-16 

1104.4 

1 .05O32-O6 

13 

6 

0 / . 9 

1.32204*05 

3 . 492 / /*03 

6.9/912+06 

2.24235+06 

0 .96392*03 

349. 

640. 

2.01129-16 

1164.4 

1 .40629-06 

13 

3 

91 .3 

6.3321 /+04 

2.06002+03 

6.69/14+06 

2.09943+06 

6.61/35*03 

996. 

660. 

1 .36906-16 

1164.4 

1 .1991 /-06 

12 

9 

95.2 

5.26510+04 

1.21960+03 

5.30500+06 

1 .96616+06 

6.67366*09 

56/. 

660. 

1 .2240/-16 

1104.4 

9. f 04/ 4 -or 

12 

3 

99. / 

3.33302*04 

/. 23921+02 

4.06/64+06 

1 . 6420 / +06 

6.53373*03 

9/9. 

/OO. 

•.629/9-1/ 

1104.4 

0.02645 -0/ 

11 

0 

104.0 

2.1)092+04 

4.309/1*02 

3.15400+06 

1 . 72644+06 

6 .3*655 *03 

999. 

/to. 

/. 61340-1/ 

1104.4 

6.66/06-0/ 

11 

2 

110. / 

1.34940*04 

2.5/323*02 

2.43/10+06 

1 .61666 + 06 

6.26232*03 

999. 

/ 40 . 

6.09940-1/ 

1104.4 

$.39310-0/ 

10 

/ 

11/. 3 

0.61533+03 

1 .54069*02 

1 . 0059 / +06 

1 .51616 + 06 

6 . 1 3097*03 

410 . 

/60. 

4 .6990/-!/ 

1104.4 

4. /4059-0/ 

to 

1 

124.0 

5.51442+03 

9.253/2+01 

1 .46153+06 

1 .42441+06 

0 .0024 3 *03 

42 # . 

/40. 

3. 6I62/-1 / 

1104.4 

4.05093-0/ 


5 

133.1 

3.33044+03 

9.5/31 /+01 

1 . 1 3423 + 06 

1 .336*3*06 

7 .0 766 3*03 

4 5 2. 

$00 . 

3 . 166/3-1 / 

1104.4 

3.90990-0/ 


9 

142.3 

2.2/016+03 

3.36604*01 

8 .614/0 + 05 

1 .25526 + 06 

/. 75349*0) 

44 S . 

920 . 

2 .61304-1 7 

1104.4 

3.06409-0/ 


4 

152.4 

1 .46//0+O3 

2.034/2*01 

6.66003*05 

1 . 1 7900 + 06 

7 . 03294 *03 

4 9.5 . 

640 . 

2.16124-1 / 

1164 .4 

2.699 0/-0/ 


9 

163.2 

9.40004*02 

1 .23624+01 

5.34626+05 

1 . 1 0776 + 06 

/ . 51499 + 03 

• •4 . 

660 . 

1 .60363-1 / 

1104.4 

2.39/94-0/ 


4 

174.7 

6.14013+02 

7. 54141+00 

4 .1 /229 + 05 

1 .04116 + 06 

/ . 3993 7+05 

4/5 . 

640. 

1 .91011-1/ 

1104.4 

2. 1461 /-O/ 


0 

tOO. 7 

3.99340*02 

4.60563*00 

3 .2605/ + 05 

• . 76940+05 

7.20622*03 

446. 

900. 

1 . 20 1 4 / - 1 / 

1164.4 

1 . 9346/ -0 / 


6 

199.0 

2.60012*02 

2.92039+00 

2.55154+05 

9.20733+09 

/. 1/541+03 

496. 

920. 

1 .10622-1/ 

1164.4 

1 . / 5504-0/ 


2 

211 .6 

1 .69691+02 

1 . /3160 + 00 

1 .99939 + 05 

6.662/0+05 

7. 06604+05 

90/ . 

940. 

•.59/29-16 

1164 .4 

1 .60105-0/ 


9 

224.1 

1 .11005*02 

1 .06623 + 00 

1 .56062+05 

0.1S3I6+O5 

6.96057*05 

914 . 

• 60. 

6.36591-16 

1164.4 

1 .46/85-0/ 


6 

236.4 

/. 2/031*01 

6.56191-01 

1.23260+05 

7 .67607+05 

6.05643+03 

*20. 

940. 

/ . 3692/-I6 

1104.4 

1.35161 -0/ 


4 

246.4 

4 . / 0321 *01 

4.0/3// -01 

9.69/19+04 

7 . 2292 7 + 05 

0 . 75440+03 

940 - 

1000 . 

6 . 563 /4 - 1 a 

1104.4 

1 .24934-0/ 


2 

259.9 

3.15064*01 

2 . 52796-01 

/.6369/+04 

6.61070+05 

6 .65444 *03 
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Reference [4], Test #9. 

NASA 18.01 
March 19 * 1965 
18:09 2 

13:09 LOCAL 
Wallops Is., Va. 


molecular nitrogen 


ALTITUDE 
(Km. ) 

DENSITY 

(part/cc) 


TEMPERATURE 

(°Kelvln) 

168 

7.29 

X 

1 0 9 

693 

170 

6.62 



697 

175 

5.21 



706 

180 

4.12 



714 

185 

3.29 



723 

190 

2.63 



732 

195 

2.10 



740 

200 

1.69 



748 

205 

1.37 


Q 

756 

210 

1.11 

X 

10 R 

764 

215 

8.94 

X 

10° 

772 

220 

7.27 



779 

225 

5.92 



786 

230 

4.82 



793 

235 

3.91 



800 

240 

3.18 



806 

245 

2.59 



812 

250 

2.12 



8lS 

255 

1.74 



823 

260 

1.45 



828 

265 

1.21 



832 

270 

1.00 

X 

1°7 

836 

275 

8.34 

X 

10 { 

840 

280 

6.95 



842 

285 

5.78 



845 

290 

4.83 



846 

295 

4.05 



848 

300 

3.38 



849 
8 50 

305 

2.84 


io 7 

310 

2.38 

X 

850 
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Test No. 9 



**rc MODIFIED JACCMJA MOOEl ATM04PHCRE I i 09 /» 

CATt MARCH It, |««| CM TIMt 16 MR* 9 Ml MC LAT 3/. #3000 DECS LOMC -/3. 49000 0EC4 

no / 1 ,00000 no» 79.00000 ap s.oooo exos temp 030.7550 hour amc -343.0019 


ALT 

ALT 

DENSITY 

TEMP 

PRESSURE 

MOL. 

NT 

SCALE HT 

<MM> 

(AM) 

<CM/CM3> 

(OK) 

(DYNE/CM2) 

(UNITLESS) 

(KM) 

69. 

1*0. 

2.43949-11 

355.0 

2. /0030-02 

29 

9 

11.6 

/4. 

140 . 

4.03441-12 

366.4 

7.49001-03 

25 

/ 

19.9 

94. 

190. 

1 .30932-12 

44/. 3 

3.051 Z9-03 

24 

5 

25.0 

9/. 

190 . 

5.4*4*4-13 

/S3.9 

1 .45393-03 

23 

4 

28 .9 

109 . 

too. 

2.99399-13 

/90. / 

/. 34519-04 

22 

3 

32.0 

119. 

*20 . 

1 .30149-13 

• 11.3 

4.14/40-04 

21 

2 

34.6 

1 30 . 

*40 . 

/. 015/1 -14 

• 23.3 

2.3603/-04 

20 

2 

3/. 3 

140 . 

*90. 

3.951*9-14 

6*9.9 

1 .41399-04 

19 

3 

39.5 

191 . 

260. 

2.30952-14 

833. / 

0.43/99-05 

10 

5 

41 .6 

19*. 

300. 

1 .36/22-14 

835.9 

5.40052-05 

1 / 

9 

43.5 

1 / 3 . 

3*0. 

6.553/0-15 

83/. 1 

3.4420/-05 

1 / 

3 

45.3 

193. 

340. 

5.36449-13 

83/. 8 

2.22983-05 

16 

6 

49.9 

194. 

390. 

3.44/99-15 

638.2 

1 .49505-05 

16 

4 

48.4 

*o*. 

360. 

2. *3932-15 

836.4 

9. /4910-09 

16 

D 

49.8 

219. 

400 . 

1 .4/213-15 

838.9 

9.596*4-09 

15 

6 

51 .4 

*t/. 

4*0. 

9. ///39-19 

830.4 

4.4/612-09 

15 

2 

33.0 

#5/. 

440. 

9.354*9-19 

• 34./ 

3.09003-06 

14 

6 

55.0 

*46. 

490. 

4.43209-19 

• 38. / 

2.16*53-06 

14 

3 

5/. 2 

*99. 

460. 

3 .0*299-19 

830. / 

1.53690-06 

13 

/ 

59.9 

* ro . 

900. 

2.09199-16 

838. / 

1.12050-06 

13 

0 

63.8 

*6 1 . 

5*0, 

1 .44/14-16 

038. / 

0.2/602-0/ 

12 

2 

96 .2 

291 . 

340. 

1 .01692-16 

830 .8 

9.23961-0/ 

11 

4 

/3 . 6 

30*. 

990. 

/. *34/0-1 / 

038.6 

4 .606/6-0/ 

10 

5 

60.2 

313. 

960. 

3. *1969-1 / 

638.8 

3. /9015-0/ 


6 

60.2 

3*4. 

900. 

3.9*902-1 / 

838.0 

3.0540 Z-O / 


/ 

9/. 5 

393 ♦ 

9*0. 

2.934*9-1 / 

830.6 

2.51319-0/ 


9 

100.1 

345. 

940 . 

9.1 /049-1 / 

636.6 

2 . 1 003 /-□ / 


2 

120.0 

399. 

990. 

1 .99422-1 / 

636.6 

1 . / 9933-0 / 


5 

132. / 

3*/. 

990. 

1 .33419-1 / 

636.6 

1.35053-0/ 


0 

145.9 

3/6. 

/oo . 

1.0/9 /4-1 / 

636.6 

1 .36996-0/ 


5 

159.2 

369 . 

/to. 

9.693/9-16 

639.6 

1 .21146-0/ 


1 

1/2.1 

399. 

/40. 

/. 49*99-16 

630.6 

1 .06206-0/ 


6 

184.3 

410. 

/#0. 

9.39934-16 

636.0 

9. /4966-06 


6 

195.9 

4*1 . 

/OP . 

5.91061-16 

030.6 

0.0*216-09 


4 

*09. / 

43*. 

600. 

4.62953-16 

030.6 

6 .0219/- 09 


2 

*14.0 

44 5 . 

420 . 

4 .26806 '16 

638.8 

/. 32195-09 


1 

2*2.9 

433 . 

• 40 . 

3.60642-16 

636.0 

9. /0306-06 


0 

*30.1 

494 . 

690. 

3.41 / /S~ 1 6 

636.6 

9.15259-09 


9 

239.9 

4 / 5 . 

660 . 

3 .063/0-16 

636.0 

5 . 9594 /- 04 


0 

242.4 

466. 

900. 

2. <963616 

636.6 

5.21 906-09 


/ 

*4/. / 

499. 

920. 

2 . 34 /01 -1* 

636.6 

4.9152/-06 


/ 

252.9 

30 /. 

940 . 

2.3*31 i-ia 

636.6 

4.45192-06 


6 

25/. 2 

316. 

990. 

2.12//2-16 

639.8 

4.12163-06 


9 

291 . / 

9*9. 

980. 

1 .95105-16 

836 .8 

3.020/1-06 


9 

294.0 

340 . 

1 GOO . 

1 . /9212-16 

838.0 

3 . 34604-06 


5 

2/0.2 


NUMBER DENSITY (CM-3) 

N <N2 ) N COZ ) N(O) N<ME) N<h> 

4 . 00000+11 /. 50000+10 7 . 60000+10 3 . 40000 + 0 / 0.00000 

6.36052+10 9.00921+09 2.1/103+10 2.0/052+0/ 0.00000 

1.93979+10 z. 59409+09 1.01562+10 1.59936+0/ 0.00000 
/ .43619+09 8.70099+00 5.64686 + 09 1.33355 + 0/ 0.00000 
3.16994+09 3.336/8+08 3.39//9+09 1.153*5+0/ 0.00000 
1.42 Z55 + 09 1.34663+06 2.1299/ + 09 1.0160/+0/ 0.00000 
6.63261+08 5.61942+0/ 1.3660/+09 9.04325+06 0.00000 
3.14090+08 2.39425+0/ 6.86103+06 6.09550+06 0.00000 
1.50596+08 1.03422+0/ 5.82369+08 /. 2/241+06 0.00000 
/. 26511+0/ 4.51164+06 3.84149+06 6.54/3 3+06 0.00000 
3.54840+0/ 1.98332+06 2.54512+08 5.90386+06 0.00000 
1./3825+0/ 8.//306+0 5 1.69221+06 5.32948+06 0.00000 
8.55838+06 3.90481+05 1.12656+08 4.615*9+06 0.00000 
4.23349 + 06 1 . /4664 + 05 /. 54/29 + 0/ 4.35404 + 06 0.00000 
2.10345+06 /. 85420+04 5.06034+0/ 3.939/0+06 0.00000 
1.04960+06 3.546/1+04 3.40129+0/ 3.56/09+06 0.00000 
5.25936+05 1.61106+04 2.2916/+0/ 3.231/1+06 0.00000 
2.64621+05 /. 34835+03 1.54/69+0/ 2.92961+06 0.00000 
1.33682+05 3.36/26+03 1.04/6/+0/ 2.65/90+06 0.00000 
6./8050+04 1.55006+03 /. 10816+06 2.411/0+06 8.92906+04 

3.452/8+04 /. 16/80+02 4.83364+06 2.19003+06 8.90911+04 

1./6513+04 3.32941+02 3.29431+06 1.98986+06 8.69619+04 

9.05886+03 1.55338+02 2.25019+06 1.90899+06 8.49343+04 

4.66/03+03 /. 2/943+01 1.54038+06 1.64546+06 8.29462+04 

2.41360+03 3.42619+01 1.056/8+06 1.49/94+06 8.1015/+04 

1.25294+03 1.6195/+01 /. 265/4+05 1.36364+06 /.9140/+04 

6.52666+02 /.6666/+O0 5.0061 /+05 1.24239+06 /./3199+04 

3.41455+02 3.66561+00 3.45663+05 1.13252+06 /. 59303+04 

1./9243+02 1./549/+00 2.391/4+05 1.03*90+06 /. 36312+04 

9.44360+01 6.43/36-01 1.65836+05 9. 42544+05 /.2160/+04 

4.99350+01 4.0/32/-01 1.15226+05 8.60535+05 /. 053/0+04 

2.64992+01 1.9/451-01 6.02250+04 /. 86064+05 6.89568+04 

1.41126+01 9.61049-02 5.59696+04 /. 18404+09 6. <4244+04 

/. 54*51+00 4.69660-0* 3.91269+04 6.56699+05 6.343*3+04 

4.045*4 + 00 2.30441-02 2./4096 + 04 9.00940 + 03 4.-4AW04 

2.1 / /1 2 + 00 1.13516-02 1 .9235/ + 04 5.5005/+05 6.30/04 + 04 
1.1/5/5+00 5.61393-03 1.352/4+04 5.03/14+05 6.16960+04 
6.3/132-01 2./6/21-03 9.5315/+03 4.61500+09 6.03926+04 
3.46430-01 1.3691 /-03 6./2909 + 03 4.23029 + 05 5.90633 + 04 
1.66999-01 6.95033-04 4./59/3+03 3.8/950+03 5.//966+04 
1.03455-01 3.49068-04 3.3/314+03 3.35950+05 3.45662+04 
5.68169-02 1.75976-04 2.39500 + 03 3.26/44+05 5. 53/*. 3+04 
3.13059-02 8.904/9-05 1 . /0369+03 3.000/4+03 5.42041+04 
1./3O56-02 4.522/9-03 1.21418+03 2./S/O9+0S 5.30666 +04 
9.59/23-03 2.30563-05 8.66910+02 2.39439+05 3.19629+04 

23 




7m. S. M*p «f Um «HnU within which occurred Um cdtpM* bero studied. Th* cmmm U* wib- 

MUOiM |whrt« Mtwtpondint to Uw Winning of tfw w* 
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Reference [4], Test #11. 


ALTITUDE 

Km. 


NASA 18.03 
(upleg) 

November 9* 1965 
19:16 2 
13 :16 LOCAL 

Fort Churchill, Manitoba 

molecular nitrogen 
DENSITY 
( part/c c) 


temperature 

nelvin 


173 

175 

l8o 

185 


190 

195 

200 

205 

210 


215 


220 

225 

230 

235 

240 

245 

250 


255 

260 

265 

270 


7.50 x 

6.86 


5.46 

4.35 

3.49 

2.82 

2.27 

1.84 


1.50 
1.22 x 
9.95 x 
8.12 

6.63 
5.43 

4.45 

3.64 

2.98 

2.45 
2.02 
1.66 
1.36 x 





715 

719 

729 

737 

744 

751 

757 


762 

767 

771 

775 

779 

782 

785 

788 


790 

792 

794 

796 

797 
799 


-2T 




Reference [4], Test #11 Concluded. 


NASA 18.03 
(down leg) 

November 9 » 1965 

19:16 Z 

13:16 LOCAL 

Port Churchill, Manitoba 

molecular nitrogen 

DENSITY 
(pcu-t/ce ) 


TEMPERATURE 

°Kelvin 


2.68 x 10 
2 . 24 

1.69 

1.29 v 

1.00 x 10^ 

7.80 X 10 9 

6.15 
4.87 
3 * 66 
3.08 
2,47 
1.99 
I.60 

1 • a 

1.05 x log 
8.52 x 10° 
6.96 
9.68 
4.67 

3 . 80 
3.11 
2.55 

2.09 8 

2.01 x 10 
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Test No. 11 

"mu rnmittm +*ct*U M. *tm*nm** n—r i 

•*W *rmm >j l>l«M M II WE S# MIS 14 MIHS LAT ft . 73000 DCM LONS -•*. 49040 DC4S 

ri» ss.csess nos //.posoo a# a.ssoo txos tcmm «ot.4Mi *om ana co.i/oo 


ALT 

ALT 

PC MSI TT 

rent 

IHtCSSUtf 

NOt. wr 

4CALC NT 


NUN4CW 0CN9ITV CCM-9) 

(WO 

(KM) 

(4N/CWS) 

(OK) 

(OVNC/CNt> 

(Mincii) 

(KN> 

NCN8) IKOC) 

N(O) 

N(NC) H <M > 

•». 

iso. 

t.49t4#-M 

999.0 

9./0090-0C 

94.4 

11.4 

4 .00000*1 1 /. 90000*10 

/. 40000*10 

1.40400*0/ 0.00000 

74. 

ISO. 

4.0*0/9-19 

999. / 

/.919//-09 

95.4 

14.1 


5.90599*10 

9.10900*0/ 0.00000 

M. 

ISO. 

t .t Stic- It 

ssc.s 

9.90594-03 

94.9 

94.1 

1.*091**10 9.99944*04 

1 .09049*10 

1.49344*0/ 0.00000 

91. 

ISO. 

9.91099-19 

/CB.t 

1.94447-09 

99.9 

9/.* 

7.074*1*0* 4.99919*04 

9.94909*09 


104, 

coo. 

1.3*501-15 

999. 1 

#.43 7/5-04 

99.1 

91.0 

9.41970*09 9.09109*04 

9.90099*09 

1.14940*0/ 0.00000 

MS. 

too. 

t .I#4lt-I5 

///. 9 

3. #4 954 -04 

91.0 

99./ 

1.9/944*04 1.1/9/9*04 

9.09190*09 

1.090/9*0/ 0.00000 

ISO. 

040. 

S. 113*1-14 

/•• .9 

9.0/549-04 

19.4 

9*. 1 

5. Tt 934*04 4. /I 741*0/ 

1 .9/991*09 

9.04444*04 0.00000 

140. 

too. 

9.4t»tl-J4 

7*4 ♦ 3 

1 .919*4-04 

14.0 

94.9 

9.49941*04 1.49944*0/ 

9.14913*0* 

4. 094* 7*04 0.00000 

SSI. 

too. 

t .00# / 7-14 

/*/.* 

/. 9*454-05 

14.9 

40.4 

1.9l44/*04 #. 0994 7*0# 

5. *543**04 

7.90794*04 0.00000 

ISO. 

too. 

l.ttO/t-14 

/*9.9 

4. 4*9/9-05 

1/.4 

49.9 

5.44099*0/ 9.9*401*0* 

3.40999*0# 

4.49991*04 0.00000 

1/1. 

SCO. 

/. 94101-19 

*00.9 

9. *9949-05 

l/.l 

49.* 

9.94/94*0/ 1.49449*04 

5.91544*0# 

5.7*759*04 0.00000 

Its. 

940. 

4.4*91 1-19 

*01.9 

1 « *0949-05 

14.4 

45.4 

1.9/444*0/ 4.11/91*0* 

1 . 44440*0# 


Its. 

900. 

t.49*#9-lf 

•01. t 

1.14*11-09 

14.9 

44.* 

4.0/99 4*04 9.49494*09 

9.45##9*0/ 

4 . 44 54 **04 0.00000 

tot. 

9S0. 

1.4149S-14 

•09. t 

f.S/**/-OS 

19.4 

44.9 

9.91944*04 1.19904*05 

4.51 140*0/ 

4.91744*04 0.00000 

SIS. 

400. 

I.t/tl9-lf 

*09.9 

5.110*7-0# 

19,4 

44.* 

1.40900*04 4.90411*04 

4.09090*0/ 

3.744*9*04 0.00000 

99/. 

400. 

/. /99S4-19 

*09.9 

9. 44 /95-OS 

19.0 

51 ./ 

4./791/*09 9.199/1*04 

5. 70099*0/ 

3.45491*04 0.00000 

•»/. 

440. 

9*10499-14 

•09.4 

9.354*9-04 

14.5 

59.4 

9.99990*05 9. 9/5*0*09 

1 ./• 704*0/ 


040. 

4SO. 

9 .41 I09-1S 

•09.4 

1 . 44091-04 

19.4 

34.4 

1.40574*05 4.15543*03 

1 • 1*999*0 / 

9.79/99*04 0.00000 

tit. 

440 , 

t.tttos-is 

•09.4 

1 .1*114-04 

13.9 

54.4 

/. 44916*04 1. •5494*03 

7. 44345*0# 

5.51 710*04 0.00000 

»/o. 

too. 

1 .947/9-14 

*09.4 

4.999/4-0/ 

19.9 

44.5 

9 « •4*53*04 •. 11040*09 

9.99999*09 

5.57449*04 1.53491*05 

ttl . 

too. 

I .040/0-1# 

#09.4 

4.39/97-0/ 

11.4 

44.9 

1.91049*04 9.49199*09 

3 . 91991 *09 

9.05440*0# 1.53559*05 

ott . 

940. 

/.Mttt-lf 

•09.4 

4.41104-0/ 

10.9 

/*. S 

9.4/539*09 1.49499*09 

*.35*4#*04 

1.44035*0# 1.90497*09 

too. 

•SO. 

9.99944-1 / 

•09.4 

l./*093-0r 

4.5 

44.9 

4. 71*1 7*09 / * 9941 7*01 

1 .9/9/1 *09 


SIS. 

tso. 

a. * 4459 - 1 / 

#09.4 

9.99444-0/ 

4.4 

•4.1 

9. 35544*03 9.91944*01 

1 .09900*09 

1.59519*0# 1.14499*09 

104 • 

too. 

9.44404-1 t 

•09.4 

9.45091-0/ 

/.* 

105.1 

1.1*401*09 1 . 504# 7*01 

7.14994*05 

1.3*919*04 1 • 1 14 71 *09 

Sts. 

SCO. 

9. 1409S-1 / 

#09.4 

9.04494-0/ 

Z.0 

11/. 4 

5.44441*0* 4.443)4*00 

4,44454*09 

1.99994*09 1 .091 44*0* 

ISO. 

S40. 

1 .44415-1 / 

*09.4 

1./4145-0/ 

4.9 

190./ 

9. 0*490*05 3.14144*00 

9.99997*05 


SOS. 

tso. 

1.9*949'!/ 

#09.4 

1.90*94-0/ 

4 ./ 

144.4 

1 . 99900*09 1.49*94*00 


1.09919*0# 1 .09449*09 

9S/. 

#40. 

* .04999-1 / 

•09.4 

1.91*99-0/ 

9.9 

194.0 

/. 91999*01 9. 79440-01 

i.9i roi*o# 


its. 

too. 

#. 1/0/1-14 

#09.4 

1.10401-0/ 

4.4 

* n .• 

4.00099*01 9. 14199-01 

1.09499*09 


Sts. 

/SO. 

/.Itt/ft'lt 

#09.4 

1.04991-0/ 

4.4 

149.4 

5.05904*01 1.49/99-01 

7.0/0/9*04 


OSS. 

/so. 

t. 1994 /-It 

•09.4 

•.94440-04 

4.4 

144.4 

1.499/9*01 9. #4999-05 

4.44*47*04 


sts. 

/SO. 

i.ttass-i# 

•09.4 

#.4*914-04 

4.« 

909.4 

9. 4*904 *00 9.54599-05 



sot. 

/SO. 

4. S9 144- 14 

•09.4 

/. 79904-04 

4.4 

014.1 

». *4449*00 1,99494-09 


9.44044*09 9.0t44t'O4 

4S0. 

too. 

4 .0*4/0-14 

•09.4 

/. 04909-04 

9.4 

•09.1 


1.1/190*04 


441. 

SCO. 

3. #93*0-14 

#09.4 

4. 44449-04 

9.4 

994.4 

/ • Z/494-01 9 . 4/730-03 


4.99170*09 •.•10*7*44 

Sts. 

#40. 

1.9/# I 4- 14 

•09.4 

9.91/04-04 

9 .7 

999.4 

4.44995-01 1.449/9-09 


4.49994*09 #.4ft9l#*#4 

4S4. 

• SO. 

9 •**#/*- 14 

•09.4 

5.44904-04 

9.4 

941.9 

9.19919-01 9.OM99-04 

9.594/4*09 


4/s. 

s#o. 

9,47419-14 

•09.4 

9.01449-0# 

9.4 

94/. 4 


9.49044*09 


4ts. 

too. 

9.41411-14 

•09.4 

4 .49949-OS 

1.9 

999./ 

9.04944-09 l.S/919'04 

9.99994*03 

3.3** 14*0# 7, •#004*04 

Sts. 

t«0. 

9.91444-14 

•09.4 

4.9S094-0* 

9.5 

9*/.4 

9.91449-05 9.19914-05 

1 .74403*09 

9.07994*09 /. ••9*4*44 

te/. 

•40. 

9.09455-14 

•09.4 

3.949*4-0# 

9.4 

949.* 

1 . 75056-0* 4.449/0-05 

1.99999*09 

9 .#14*9*05 7.4*991*44 

tts. 

•SO. 

1 .45449-14 

•09.4 

5 . 4/404-0* 

9.4 

94/./ 

9.99419-09 9.1*013-03 

•.99*99*09 


tot. 

•SO. 

1 . /004/-1S 

•09.4 

3.419/4-0# 

9.1 

9/9./ 

4 .04404-09 1.0/4//-09 

4.04949*09 

9.39447*04 7.1##9»*44 

MS. 

IOOO. 

1.94190-14 

•09.4 

1 . 1 /440-04 

9.1 

• //./ 

5.44049-03 9.39410-04 

4 .9431 1 *09 

t. 15455*0* 7 . 01949*44 
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Reference [4], Test #12. 


ALTITUDE 

Km. 


NASA 18.02 
(upleg) 

November 10, 1965 
07:00 2 
01 :00 LOCAL 

Port Churchill, Manitoba 
molecular nitrogen 

~ DENSITY 
(pait/cc) 


temperature 

°Kelvin 


144 

145 
150 
155 
160 
165 

170 

175 

1&3 

185 

190 

195 

200 

205 

210 


215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 


x 

X 


10 

10 ' 


2.74 x 10 
2.59 
1.91 
1.43 

1.09 

8.32 

6.41 
4.98 
3.85 
3-00 

2.33 

1.81 

1.41 

1.09 
8.49 
6.62 


10 


10 


x 

x 


,9 


10 

10 £ 


5.17 

4.03 

3-13 

2.45 

1.93 

1.52 
1.20 
9.50 

7.53 
5.97 


x /o ^ 
y /o 7 


X 



565 

570 

587 

598 

600 

613 

618 

623 

626 

630 

632 

635 

637 

639 

641 


643 

644 
64b 

647 

648 


649 

650 

651 

652 
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Reference [4], Test #12 Concluded, 

NASA 18.02 
(downleg) 

November 10, 1965 
07:00 2 
0 1 :00 LOCAL 

Fort Churchill, Manitoba 

molecular nitrogen 

DENSlW 
(part/cc ) 


ALTITUDE 

Km, 


TEMPE;' ATIT.'E 
°Kelvin 


142 

145 

150 

155 

160 

165 


170 

175 

180 


185 

190 

195 

200 


205 

210 

215 

220 

221 


3.36 x 
2.78 

T.04 
1.52 
1.15 x 

8.74 X 
6.69 

9.13 
3.95 
3.06 
2.38 
1.86 
1.45 

1.13 x 
8. 80 x 

6.87 

5.37 

5.13 x 


10 


10 


10^ 

1j5 


10? 

10 ° 



546 


5t>) 

576 

588 

59§ 

606 


t>13 

619 

624 

628 


632 

635 

038 

64l 


643 

645 

647 

647 
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Test No. 12 


wrc Nooirtco jacchia hoocl atmosphere uton 

0*Tf NOVC MAC A 10.1965 frit TIME 7 Hftfr 0 HIM LAT 96 . /3000 OEfrfr LONfr -93.02000 DEfrfr 

ftO AS .00000 rxus r.*.8SS99 .4* ,0000 EX06 TEHf 009. Of 1 5 HOUR AM - 109 . 9562 


ALT 

ALT 

DEM4ITV 

TEMP 

PRESSURE 

MOL. WT 

SCALE MT 

(MM) 

(KM) 

(6M/CN3) 

(06) 

(0VNE/CM2) 

(UN1TIE6S) 

(KM) 

69. 

120. 

t. 49644-11 

355.0 

2.70030-02 

24*9 

11 .6 

76. 

140. 

4.1 9969-32 

903.9 

6.91090-09 

22.6 

17.4 

66. 

160. 

1.21464-32 

966.2 

2.44662-03 

24.2 

21 .6 

97. 

140. 

4.46979-13 

632.6 

1 .03460-03 

22.6 

24.9 

106. 

COO. 

1 .69339-13 

696.6 

4.63364-04 

21.5 

27.7 

119. 

•to . 

6. 74716-34 

675.6 

2.42369-04 

20.2 

30.2 

130. 

240. 

4.32509-14 

661 .9 

1 .26196-04 

19.1 

32.5 

140 . 

>60. 

2. 29622-14 

666.7 

7.06621-05 

16.2 

54.6 

151 . 

260. 

1 .22927-14 

609.4 

4.02356-05 

12.5 

36.4 

162, 

900. 

9.91999-19 

691 .0 

2.35065-05 

14.9 

36.0 

1 73. 

920. 

3.99941-19 

991.9 

1 .40264-05 

14.4 

39.5 

163. 

340. 

2.39026-19 

692.4 

6.52621-06 

16.9 

40.9 

194. 

360. 

1.419/9-15 

692.7 

5.27195-06 

16.5 

42.4 

208. 

360. 

6.62406-16 

692.6 

3.91735-06 

15.0 

44.0 

216. 

400. 

5.51606-16 

692.9 

2.12766-06 

14.4 

46.1 

227. 

420. 

3.31 720-16 

699.0 

1,99453-06 

13.7 

46.7 

237. 

440. 

2.09670-16 

693.0 

9.37101-07 

It. 9 

52.1 

246. 

460. 

1.34449-16 

993.1 

6.47796-07 

li.o 

56.5 

296. 

440. 

6. 76737-1 7 

693.1 

4.61669-D 7 

16.9 

62.1 

270. 

100. 

9.99607-1 7 

#93.1 

0 

1 

* 

* 

4.0 

75.9 

261 . 

920. 

4.03427-1 7 

693.1 

2.9S966-07 

7.9 

67.5 

261 . 

940. 

2.69629-37 

#93.1 

2.36252-07 

6.6 

101 .2 

302, 

960. 

2.09994-17 

693.1 

1 .99006-07 

6.0 

116.6 

319. 

960. 

1 .94367-17 

993.1 

1 .69522-07 

9.2 

133.3 

324. 

600. 

1 .19462-17 

993.1 

1 .4 7209-07 

4. / 

S 50.4 

339. 

620. 

9.93297-16 

993.1 

I .29 762-07 

4.2 

167.2 

349. 

640. 

7.91936-12 

693.1 

1 .15779-07 

3.9 

163.0 

356. 

660. 

6.99920-12 

699.1 

1 .04224-07 

t.l 

197.4 

367. 

660. 

9.20212-16 

693.1 

9.44999-06 

3.4 

210.7 

376. 

700. 

4.66196-16 

999.1 

6.61 706-06 

1.9 

222.7 

369. 

720. 

4.27019-16 

699.1 

7.69392-06 

3.1 

233.6 

399. 

740. 

9. 76597-16 

993.1 

7.25997-06 

3.0 

249.7 

416. 

760. 

3.37969-16 

993.1 

6.49 79 7-09 

2.6 

293.2 

421 . 

760. 

3.03496-16 

993.1 

6.19907-06 

2.6 

262.4 

499 . 

400. 

2. 79792-16 

993,1 

9,75067-06 

2.7 

271.9 

443 . 

620 . 

2 .4 7630-16 

693.1 

5 . 34162-00 

2.7 

290.5 

491 . 

640 . 

2.29044-16 

693.1 

4.96611-06 

2.6 

269.5 

464 . 

660. 

2.04669-16 

693.1 

4.65691-06 

2.5 

296.6 

4/9. 

• 60 . 

1 .66964-16 

993.1 

4,36116-06 

2.5 

306.2 

464. 

*00 . 

1 . 71003-18 

693.1 

4.09120-06 

2.4 

317.9 

464. 

• 20 . 

1 .96663-14 

693.1 

3.64544-06 

2.3 

327.9 

5 07. 

640 , 

t .43650-16 

693.1 

3. 621 2 7-04 

2.3 

336.2 

516 . 

• 60. 

1 .32266-16 

693.1 

3.41641-06 

2.2 

346.6 

926 . 

460. 

1 .21666-16 

993.1 

3.22667-06 

2.2 

359.0 

940. 

tooo . 

1 .12464-16 

693.1 

3.0566 7-06 

2.1 

3/J .1 


NUMBER OEMS I TV (CM- 3) 

NINE) M<0€) M(O) HCME> W<M» 

4.00000+11 7.50000+10 7.50000+10 9.40000+07 0.00000 

5,49 705+10 9.4 r# 72+09 2.3(626+10 2.91949 + 0/ 0.00000 
1.79431+10 C. 97535+09 1.03017+10 1.70507+07 0.00000 
5.99961+09 9.53497+06 5.91394+09 1.40971+07 0.00000 
9.15093+09 9.09995+06 9.94393+09 1.19959+0/ 0.00000 
6.31573+09 7 .0 r069+0 7 1.99411+09 1.09994+07 0.00000 
3.31554+09 9.4 7933+0 7 9.99499+09 9.97740+09 0.00000 
1.34771+09 9.69093+09 5.93945+09 7.99733+06 0.00000 
5.55040+07 3.91669+09 3.57155+09 6.91757+06 0.00000 
9.30604+07 1.16037+06 9.16111+06 6.09599+06 0.00000 
9.97165+09 4.36991+05 1.31399+09 5.39094+06 0.00000 
4.07990+09 1.99939+05 6.09117+07 4.75435+09 0.00000 
1.73190+06 6.11753+04 4.91363+07 4.90549+09 0.00000 
7.39696+05 9.31136+04 3.09004+0/ 3.79326+09 0.00000 
3.19677+05 6.76604+03 1.66164+07 3.29699+06 0.00000 
1.39639+05 3.35945+03 1.15193+07 2.92531+06 0.00000 
5.99109+04 1.99194+03 7.13901+06 2.59597+06 0.00000 
2.57679+04 4.99661+02 4.45965+06 2.30519+06 0.00000 
1.19656+04 1.94329+02 2.76670+09 2.04650+06 0.00000 
4.96329+03 7.59979+01 1.73143+09 1.62195+06 3.67572+05 
2.19317+03 2.96642+01 1.06574+06 1.92104+06 3.64517+05 
9.73736+02 1.16150+01 6.62665+05 1.44350+06 3.73526+05 
4.34363+02 4.66939+00 4.30411+05 1.26627+06 3.62913+05 
1.94694+02 1.67972+00 2.72063+05 1.14693+06 3 . 52656+05 
6.79442+01 7.53925*01 1.72451+05 1.02336+06 3.42750+05 
3.96413+01 3.04456-01 1.09569+05 9.13700+05 3.331/5+05 
1.60112+01 1.23569-01 6.96219+04 6.16319+05 3.23919+05 
6.22037+00 5.04270-02 4.45999+04 7.29766+05 3.14971+03 
3.76657+00 2.06605-02 2.65616+04 6.52641+05 3.09316+05 
1.73533+00 8.52415-03 1.63370+04 5.64376+05 2.97991*03 
6.02562-01 3.53116-03 1.16021+04 9.23422+05 2.69657+05 
3.72606-01 1.47006-03 7.91905+03 4.69116+09 2.62027+09 
1.73921-01 9.15042-04 4.92999+09 4.20/03+09 2.74491+09 
6.14646-02 2.56576-04 3.19372+03 3.7/917+05 2.67119+09 
S. 63390-02 1. 09239-04 2.0/962+Of 3.96969+09 2.6OOCS+09 
t. 61146-02 4.63713-09 1.39247+03 3.04539 + 09 2.531 91+09 
6.99465-03 1.97764-09 6.63276+02 2.73770+09 2.46501+06 
4.09470-03 6.47565-06 5.76221+02 2.46259+05 2. 40096+09 
1.95662-03 3.64930-06 3. 79406+02 *. 21635+06 2.33«ro«09 
9.40676-04 1.57653-06 2.49533+02 1.99592+09 2.27776+09 
4.93756-04 6.65659-07 1.64494+02 I . 79646+05 2.21620+06 
2.19709-04 2.99452-07 1.06664+02 1.62145+09 2.16246+05 
1.06606-04 1.31316-07 7. 19720+01 1.46269+05 2.10/46+09 
5.21254-05 5.76456-06 4.7/661+01 1 . 32022+05 2.09415+06 
2.5538/-05 2.55951-06 3.17746+01 1.16226+05 2.00247*09 
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Reference [5], Test #13. 


TABLE 1. Number Densities*, number/cm* 


Altitude, 

km 

Molec. 

Nitrogen 

Molec. 

Oxygen 

Atomic 

Oxygen 

Argon 


Helium 

Total 


120. 

2.36E 

4* lit 

3.94E + 10 

1.30E + 10 

7.84E 

+ 

08 

2.18E 4- 07 

2.89E 

+ 

11 

125. 

1.32E 

+ ’ 

11 

2.02E + 10 

9.60E + 09 

4.42E 

4- 

08 

1.49E + 07 

1.62E 

4- 

11 

130. 

8.20E 

+ 

10 

1.17E + 10 

7.18E + 09 

2.70E 

4- 

08 

1.09E + 07 

1.01E 

4- 

11 

135. 

5.53E 

+ 

10 

7.40E + 09 

5.47E + 09 

1.73E 

4- 

08 

8.45E + 06 

6 83E 

+ 

10 

140. 

3.93E 

+ 

10 

5.00E + 09 

4.27E + 09 

1.14E 

4- 

08 

6.86E + 06 

4.87E 

4- 

10 

145. 

2.90E 

+ 

10 

3.53E + 09 

3.42E + 09 

7.70E 

+ 

07 

5.78E + 06 

3.60E 

4- 

10 

150. 

2.19E 

+ 

10 

2.56E + 09 

2.81E + 09 

5.24E 

4* 

07 

5.01E + 06 

2 73K 

+ 

10 

155. 

1.67E 

+ 

10 

1.89E + 09 

2.36E + 09 

3.02E 

4- 

07 

4.45E + 06 

2.10E 

4- 

10 

160. 

1.28E 

+ 

10 

1.41E + 09 

2.02E + 09 

2.53E 

4- 

07 

4.03E + 06 

1.63E 

4- 

10 

165. 

9.94E 

+ 

09 

1.06E + 09 

1.74E + 09 

1.80E 

+ 

07 

3.69E + 06 

1.28E 

4- 

10 

170. 

7.75E 

+ 

09 

7.97E + 08 

1.51E 4- 09 

1.30E 

+ 

07 

3.42E + 06 

1.01E 

+ 

10 

175. 

6.10E 

+ 

09 

6.06E- + 08 

1.30E 4- 09 

9.23E 

+ 

06 

3.20E + 06 

8.01E 

4- 

09 

180. 

4.84E 

+ 

09 

4.66E + 08 

1.12E + 09 




3.01E + 06 

6.44E 

+ 

09 

185. 

3.8SE 

+ 

09 

3.62E + 08 

9.57E 4- 08 




2.85E + 06 

5.21E 

4* 

09 

100. 

3.12E 

+ 

09 

2.85E + 08 

8.28E 4- 08 




2.70E + 06 

4.24E 

4- 

09 

195. 

2.50E 

+ 

09 

2.26E + 08 

7.37E 4- 08 




2.58E + 06 

3.47E 

+ 

09 

200. 

2.0CE 

+ 

09 

1.79E + 08 

6.86E 4- 08 




2.52E + 06 

2.93E 

4- 

09 


• Number densities probably accurate to 20% with the following exceptions: argon not reliable above 
175 km., helium and atomic oxygen possibly only accurate to within a factor of 1.5. 
t Read as 2.36 X 10“. 


Mass Density and Number-Density Ratios* 


Total Number-Density Ratios Separation Ratios 


Altitude, 

km 

Mass 

Density! 

0/0, 

O/N, 

0,/N, 

Ar-N, 

HE-N, 

120. 

1.34E-11 

0.33 

0.055 

0.167 

0.278 

14. 

125. 

7.48E-12 

0.48 

0.073 

0.153 

0.281 

17. 

130. 

4.64E-12 

0.61 

0.088 

0.142 

0.275 

20. 

135. 

3.12E-12 

0.74 

0.099 

0.134 

0.262 

23. 

140. 

2.22E-12 

0.85 

0.109 

0.127 

0.243 

26. 

145. 

1.63E-12 

0.97 

0.118 

0.122 

0.222 

30. 

150. 

1.23E-12 

1.10 

0.129 

0.117 

0.201 

34. 

155. 

9.41E-13 

1.25 

0.142 

0.113 

0.181 

40. 

160. 

7.27E-13 

1.43 

0.157 

0.110 

0.165 

47. 

165. 

5.65E-13 

1.65 

0.175 

0.106 

0.152 

55. 

170. 

4.43E-13 

1.89 

0.194 

0.103 

0.140 

66. 

175. 

3.51E-13 

2.15 

0.213 

0.099 

0.127 

78. 

180. 

2.80E-13 

2.40 

0.231 

0.096 


93. 

185. 

2.25E-13 

2.64 

0.247 

0.093 


109. 

190. 

1.82E-13 

2.90 

0.265 

0.091 


129. 

195. 

1.48E-13 

3.27 

0.295 

0.090 


153. 

200. 

1.24E-13 

3.84 

0.332 

0.087 


182. 


* Mass density probably accurate to 20%, ratios have same accuracy as composition as given in Table 2. 
t g/cm*. 
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Test No. 13 


OATf AMU 19* 1«M 


mwc metric* jkcmia moml atmosphere (it*r) 

M riNI 0 HAS 49 MINI LAT 30.50000 0C69 LOM* '100.40000 OICI 


*10 79 .00000 


*109 


AP 5.0000 CXOS TEMP 709.2911 HOUR AM* CtO . 9490 


ALT 

ALT 

OEMS 1 TV 

TEMP 

PRESSURE 

MOL. ITT 

SCALE MT 

IMM) 

(KM) 

(6M/CM9) 

<00 > 

(0TME/CM2) 

(UMf TLC0S) 

CAM) 

69. 

120. 

2.49946-11 

999.0 

2.70030-02 

26.9 

11.6 

76. 

140. 

4.15299-12 

900.0 

6.69969-03 

25.6 

17.6 

66. 

160. 

1 .22291-12 

999.9 

0 

1 

A 

0k 

0 

• 

N 

24.2 

21.6 

*7, 

160. 

4.99749-19 

641 .2 

1.06916-03 

22.2 

29.1 

100. 

200. 

1 .940 79-19 

669.1 

9.00966-04 

21.5 

26.0 

119. 

•to. 

9.03970-14 

699.2 

2.93039-04 

20.9 

30.6 

ISO. 

240. 

4.49694-14 

661.9 

1 .34 711-04 

19.2 

32.9 

140. 

260. 

2.36122-14 

•96.7 

7.47099-09 

10.3 

35.0 

191 . 

2*0. 

1 .29266-14 

699.9 

4.27991-09 

17.6 

36.0 

lit. 

900. 

7.91796-19 

701 .1 

2.91363-09 

17.0 

38.4 

1 99. 

920. 

4.29979-19 

702.0 

1.90629-09 

16.9 

39.9 

163. 

940. 

2.92469-19 

702.9 

9.21444-06 

19.0 

41.3 

1*4 . 

960. 

1.92979-19 

702.6 

9.72476-06 

19.9 

42.6 

209. 

900. 

9.32991-16 

709.0 

3.61 730-06 

15.1 

44.4 

• 16. 

400. 

9. 77902-16 

703.1 

2.32769-06 

14.9 

46.4 

227. 

420. 

9.62969-16 

709.2 

1.92664-06 

13.9 

46.9 

297. 

440. 

2.90099-16 

709.2 

1 .02609-06 

13.1 

52.1 

240. 

460. 

1.49090-16 

709.2 

7.10069-07 

12.2 

56.2 

296. 

440. 

9. 97919-1 7 

703.2 

9.09206-07 

11.2 

61.6 

2 70. 

900. 

6.901 79-17 

703.2 

4.04576-07 

9.4 

73.6 

t#1 . 

920. 

4.44222-17 

703.2 

3.14423-07 

9.3 

64.9 

2*1 . 

•40. 

9.11461-17 

703.2 

2.52060-07 

7.2 

97.1 

»ot. 

960. 

2.24092-17 

703.2 

2.07699-07 

9.3 

111.7 

919. 

990. 

1 .97419-17 

703.2 

1.79904-07 

9.9 

127.6 

924. 

600. 

1 .20621-17 

703.3 

1 .91790-0 7 

9.0 

144.1 

999. 

620. 

1 .01029-17 

703.3 

1.33100-0 7 

4.9 

160.5 

949. 

640. 

0.20479-10 

703.3 

1.1*190-07 

4.1 

176.2 

996. 

660 . 

0.90909-10 

703.3 

1 .09904-07 

9.6 

190.7 

967. 

660. 

9.06794-10 

703.3 

9.97703-00 

3.6 

203.9 

999. 

TOO. 

9.06021-10 

709.9 

0.70979-00 

3.4 

219.6 

9*9. 

/• O. 

4.49490-10 

703.3 

7.99430-00 

9.3 

226.7 

969. 

740. 

9.91090-10 

703.9 

7.29949-00 

3.1 

236.6 

416 . 

760. 

3.49071-10 

709.9 

6.71994-00 

2.0 

249.9 

421 . 

760. 

3.12099-10 

709.9 

9.2001 7-00 

9.9 

294.7 

499. 

600. 

2.61 722-10 

709.3 

9. 79999-00 

2.9 

269.9 

449. 

920. 

2 * 946* 9*10 

703.3 

9.32991-00 

2.4 

2 71.7 

493 . 

040 . 

2.31001 -10 

703.3 

4.99356-00 

2.7 

260.2 

464. 

060. 

2.10090-16 

703.3 

4.61 730-00 

2.7 

269.6 

4/5 . 

060 . 

1 .91904-16 

703.3 

4.31201-06 

2.6 

297.6 

49*. 

*00. 

1 . 74*40-16 

703.3 

4.03640-0* 

2.5 

306.6 

490. 

020. 

1 .6011 7-10 

703.3 

3. 70519-00 

2.9 

319.0 

50/. 

040 . 

1 .4601 7-10 

703.3 

3.95629-00 

2.4 

325.4 

910. 

*60 . 

1 .34096-10 

703.3 

3.94730-00 

2.4 

335.3 

99*. 

9*0. 

1 .24077-10 

703.3 

3.19626-06 

2.3 

349.9 

•40. 

1 000 . 

1 .14349-10 

703.3 

2.90130-00 

2 * t 

396.0 


NUMBER DENS I TV (CM-3> 
N<0> H(HC> 


H(HZi 

4 . 00000+ 1 1 
0 ,40909* 1 0 
1 . 77009+10 
5 . 98 390 ♦09 
2. 22204 + 09 
6 . 9009 9*09 
3.513 90*0» 
1 .4469 7*00 
6 • 03395*0 7 
Z. 540 9 9+0 9 
1 .orais+or 
4.60476+06 
1 .07600+06 
6.54575+05 
3. 71094 + 05 
1.61965+05 
7 . 10484 + 04 
3.13130+04 
1.36691+04 
6.1 7210+03 
2. 759 73+03 
1.239 74+03 
5.99507+02 
2.53673+02 
1.15936+02 
5.26593+01 
2.42921+01 
1.12134+01 
5.19692+00 
2.42094+00 
1.13222+00 
5.31 766-01 
2 . 5003 5-01 
1 .14014-01 
9.65190-02 
2 . 60933-02 
1 .29490-02 
6.2341 7-03 
3.01424-03 
1 .46324-03 
7.13151-04 
3.4*945-04 
1. 71407-04 
0.45290-05 
4.10416-05 


N<02) 

7.90000+10 
9.07403+09 
2.30056+09 
6.69001+06 
2.1 7167+00 
7.46153+07 
2.65105+07 
9.62716+06 
3.54590+00 
1 .32009+06 
4.95603+05 
1.07502+05 
7.14000+04 
2. 73500+04 
1.09460+04 
4.06677+03 
1.59427+03 
6.25110+02 
2.46459+02 
9. 7 7006+01 
3.69396+01 
1 .96031+01 
6.26526+00 
2.5451 7+00 
1 .03602 + 00 
4.23694-01 
1 . 74327-01 
7.20565-02 
2.99339-02 
1.24972-02 
5.24337-03 
2.21071-03 
9.36616-04 
3.00734-04 
1 . 70560-04 
7.33037-05 
3.16529-05 
1 .37316-05 
9.96461-06 
2.62022-06 
1.15242-06 
5.09144-07 
2.25*46-07 
1 .0071 7-07 
4.309 22-06 


7.60000+10 
2.30532+10 
1.02950+10 
5.3441 9+09 
2.90114+09 
1 . 72792+09 
1 .02369+09 
6.14637+06 
3. 72279+06 
2.26060+06 
1 .30941+06 
6.54219+07 
5.27013+07 
3.26167+07 
2.02502+07 
1 .26005 + 07 
7.0 729 7+06 
4.92900+06 
3.09942+06 
1 .94092+06 
1 .23036+06 
7. 76640+05 
4.94316+03 
3.14550+05 
2.00690+05 
1 .26372 + 05 
6.23237+04 
5.29272+04 
3.41133+04 
2.20419+04 
1 .42773 + 04 
9.27061+03 
6.03425+03 
3.0371 7+03 
2.97502+03 
1 .60013 + 03 
1 .10930 + 03 
7.30640+02 
4.62347+02 
3. 19162 + 02 
2.11664+02 
1 .40690 + 02 
9.37231+01 
6.25736+01 
4.16690+01 


3.40000+07 
2.2020 7+0 7 
1 .69696+07 
I .39050+07 
1.16994+07 
1 .02945 + 07 
6.90065+06 
7.09144+06 
6.95122+06 
6.13652+06 
5 .42570 + 06 
4.60312+06 
4.25613+06 
3 . 7 74 72+06 
3.35044+06 
2.9 7609+06 
2.64549+06 
2.35329+06 
2.09461+06 
1 .66600+06 
1 .66331+06 
1 .46362 + 06 
1.32423+06 
1 . 10273 + 06 
I .05704 + 06 
9.45310+05 
6.45944+C? 
7. 57495 + 05 
6. 70 721+05 
6.0051 7+05 
5.45911+05 
4.9004 7+05 
4.40166+09 
3.95600+09 
3 . 99799 + 09 
3.20119+09 
2.00219+05 
2.5*649+05 
2.34046+05 
2.11046+05 
1 .90490+05 
1 . 71909 + 05 
1 .55390 + 05 
1 .40462 + 05 
1 .27030 + 05 
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N(H) 

0.00000 
0.00000 
o .ooooo 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
O .ooooo 
o .ooooo 
0.00000 
0.00000 
0.00000 
o.ooooa 
0.00000 
o . ooooo 
0.00000 
0.00000 

0 .ooooo 

3.44396+05 
3.42446+05 
3.32000+05 
3.234 76 + 05 
3.14460+05 
3.05756+05 
2.9733 7 + 05 
2 .4*1*5 + 03 
2.01320+03 
2. 73 702 + 05 
2.66332+0$ 
2.59201 +09 
2 . 92909 + 09 
2.49910+09 
2.30149+09 
2.32006+O9 
2.29421 +09 
2.24949+09 
2.1 9294 + 09 
2.09 r40*0f 
2.04399+09 
1 .99216+09 
1.94194+09 

1 .09329+09 
1 .04909+09 


1 .00027 + 0 9 



Reference [6], Test #14 


Altitude, 

km 


Mean 

Molec. 

Wcightf 


Total 

Mass Number Density Ratios Separation Ratios 

Density, t 

g/cm 1 O/O.f 0/Ntt 0,/Nt Ar-N, He-N. 


120 

125 

27.5 

9.60E— 12 

0.69 

0.106 

0.150 

0.153 

0.41G 

0.306 

103 

139 

130 

27.1 

6.08E — 12 

1.03 

0.150 

0. 146 

0.238 

181 

135 

26.6 

4.13E— 12 

1.46 

0.199 

0.136 

0.197 

225 

140 

26.2 

2.95E— 12 

2.00 

0.251 

0.126 

0. \73 

272 

145 

25.7 

2.17E— 12 

2.65 

0.308 

0.117 

0.157 

320 

150 

25.3 

1.64E— 12 

3.39 

0.370 

0.100 

0.14G 

370 

155 

24.8 

1.26E— 12 

4.22 

0.436 

0.103 

0.138 

424 

160 

24.4 

9.92E— 13 

5.13 

0.506 

0.009 


483 

165 

24.1 

7.92E— 13 

6.10 

0.577 

0.095 


550 

170 

23.7 

6.41E— 13 

7.12 

0.650 

0.091 


626 

175 

23.4 

5.25E— 13 

8.21 

0.723 

O.OSS 


713 

180 

23.1 

4.35G — 13 

9.36 

0.796 

0.085 


812 

185 

22.8 

3.62E— 13 

10.59 

0.871 

0.082 


924 

190 . 

22.5 

3.03E — 13 

11.87 

0.947 

0.080 


1048 

195 

22.2 

2.55E— 13 

13.17 

1.027 

0.078 


1183 

200 

22.0 

2.15E— 13 

14.73 

1.111 

0.075 


1331 

205 

21.7 

1.82E — 13 

16.36 

1.199 

0.073 


1494 

210 

21.5 

1.55E — 13 

18.12 

1.292 

0.071 


1683 

215 

21.3 

1.32E — 13 

19.96 

1.394 

0.070 


1916 

220 

21.0 

1.12E— 13 

21.82 

1.515 

0.069 


2227 


9 Mass density probably accurate to 25% and mean molecular weight probably accurate to 20%. 
t Assuming no wall loss. For y » 0.14 (see text) multiply the atomic oxygen by 1.25 and modify the 
other results accordingly. *-*’ 


Altitude, 

km 

Molecular 

Nitrogen 

Molecular 

Oxygen 

Atomic f 
Oxygen 

Argon 

Helium 

Total t 

120 

3.001' -| II 

4.5 IE + 10 


1.49E + 09 

2.07E+08 


125 

1 .OOli + 1 1 

2.54 E + 10 

1.76E + 10 

6.10E + 08 

1.65E + 08 

2.10E + 11 

130 

' 1.0110 -ML 

1.52E + 10 

1.66E + 10 

2.96E+08 

1.26E + 08 

1.35E + 11 

1 35 

6.0010 + 10 

9.50E + 09 

1.39E + 10 

1.65E + 08 

1.06E + 08 

9.35E + 10 

HO 

4.0110 + 10 

6.17E + 09 

1.23E + 10 

1.01E +08 

8.96E + 07 

6.78E + 10 

H5 

3.5010 + 10 

4.14E +09 

1.10E + 10 

6.67E + 07 

7.64E + 07 

5.08E + 10 

150 

2.0310 + 10 

2.87E + 09 

9.74E + 09 

4.69E + 07 

6.54E + 07 

3.90E + 10 

155 

1.9810 + 10 

2.05E + 09 

8.65E + 09 

3.27E + 07 

5.64E + 07 

3.0CE + 10 

UK) 

1.5210 + 10 

1.50E + 09 

7.68E + 09 


4.92E + 07 

2.45E + 10 

165 

1.1810 + 10 

1.12E +09 

6.83E + 09 


4.36E + 07 

1.98E + 10 

170 

9.33E + 09 

8.52E + 08 

6.06E+09 


3.92E + 07 — 1-.63E + 10 

175 

7.4510 + 09 

6.56E + 08 

6.39E + 09 


3.57E+07 

1.35E + 10 

ISO 

6.0110 +09 

5.11E + 08 

4.79E + 09 


3.28E + 07 

1.14E + 10 

185 

4.8810 + 09 

4.02E + 08 

4.25E + 09 


3.03E + 07 

9.58E +09 

190 

3 .9910 + 09 

3.18E + 08 

3.78E + 09 


2.80E + 07 

8.12E+09 

195 

3.2710 + 09 

2.55E + 08 

3.36E + 09 


2.59E + 07 

6.91E+09 

200 

2.68E + 09 

2.02E + 08 

2.98E + 09 


2.40E + 07 

5.90E + 09 

205 

2.21 E + 09 

1.62E+08 

2.65E + 09 


2.21E + 07 

5.05E +09 

210 

1.82E + 09 

1.30E+08 

2.35E + 09 


2.06E + 07 

4.34E + 09 

215 

1.50E + 09 

1.05E + 08 

2.09E + 09 


1.93E + 07 

3.73E + 09 

220 

1.23E + 09 

8.51E + 08 

1.86E + 09 


1.83E + 07 

3.20E + 00 


• Number densities probably accurate to 25% with the following exceptions: argon not-reliable aborrw 
155 km, helium possibly only accurate to within a factor of 1.5. 

t Assuming no wall loss. For y — 0.14 (see text) multiply the atomic oxygen by 1.25 ind modify the 
other results accordingly. 


Test No. 14 


**wc modified jacchia model atmosphere tt»*n 

• Ate NOVtNtlR 50 . 1 VM SM Tint 10 HRS 4» MINS CAT 31.30000 0E6S LONS -10S. 49000 DESS 

no 97.00000 nos 112.00000 as 10.0000 cxos temp soe.ogts hook ans -in . sms 


ALT 

ALT 

DENSITY 

TENS 

PRESSURE 

MOL. NT 

SCALE HT 

<N*> 

(KM) 

(6M/CM3) 

(ON ) 

(DYNE/CM2) 

(UNITLESS) 

(KM) 

65. 

120. 

2 *45946-11 

359.0 

2. 70030-02 

26. S 

11.6 

76. 

140. 

4.06102-12 

552.5 

7. 31216-03 

25. S 

19.1 

• 6. 

160. 

1 .26910-12 

662.9 

2.60377-03 

24.4 

24.1 

67. 

160. 

5.20913-15 

723.5 

1 .34 740-03 

23.9 

27.9 

106. 

200. 

2.99999-13 

79 7. 7 

6.63064-04 

22.1 

31 .0 

119. 

220. 

1.19310-19 

777.0 

3.67796-04 

21 .0 

33.6 

190. 

240. 

4 . 30665-14 

76 7.6 

2.07249-04 

16.6 

36.1 

140. 

260. 

3.46067-14 

763.6 

1 .21067-04 

19.0 

36.3 

151 . 

260. 

2.00963-14 

79 7.4 

7.26196-09 

18.9 

40.3 

192. 

900. 

1 .16669-14 

768.4 

4.46506-05 

17.6 

42.2 

1 71. 

920. 

7.22627-19 

600.5 

2.61 753-05 

17.1 

43.6 

191. 

940. 

4.46754-15 

601.2 

1 . 79964-05 

16.6 

45.4 

194. 

960. 

2.69402-15 

601.5 

1.16633-05 

16.2 

46.6 

tOf . 

360. 

1 .61521-19 

601.6 

7.66055-06 

15.8 

46.9 

219. 

400. 

1.17656-19 

601 .9 

5.09746-06 

15.4 

49.9 

227. 

420. 

7. 70637-16 

601 .9 

3.43778-06 

14.9 

51.7 

28 7. 

440. 

9.06619-16 

602.0 

2. 39224-06 

14.4 

53.6 

•46. 

460. 

3.40196-16 

602.0 

1 .63946-06 

13.9 

56.4 

256. 

460. 

2.26240-16 

602.0 

1.15775-06 

13.2 

59.6 

2 70. 

900. 

S .56909-16 

602.0 

S.48660-07 

12.3 

64.5 

261 . 

520. 

1 .07756-16 

602.0 

6.30695-07 

SI. 4 

69.9 

261 . 

940. 

7.52620-17 

602.0 

4.79642-07 

10.9 

76.5 

302. 

960. 

9.35665-17 

602.0 

3.74120-07 

9.5 

64.6 

915. 

960. 

3.69425-17 

602.0 

2.966S0r07 

8.6 

94.2 

924. 

600. 

2.69747-17 

602.1 

2.44503-07 

7.7 

105-2 

999. 

620. 

2.13401-1 7 

602.1 

t.04t4$-ar 

7.0 

11 7.5 

949. 

640. 

1 .64154-17 

602.1 

1 . 73622-07 

8.3 

130.6 

956. 

660. 

1 .26203-17 

602.1 

1.50265 -07 

5.7 

144.5 

967- 

640. 

S .04005-1 7 

602.1 

1 .31661-07 

9.3 

156.2 

976. 

700. 

6.55136-16 

602.1 

1 .16626-0 7 

4.9 

1 71 .4 

966. 

720. 

7.16771-16 

602.1 

1.04201-07 

4.6 

163.7 

966. 

740. 

6.11069-16 

602. S 

6.37576-06 

4.3 

195.0 

410. 

790. 

9.26552-16 

602.1 

6.46366-06 

4.2 

205.1 

421 . 

740. 

4.62760-16 

602.1 

7. 71224-06 

4.0 

214.2 

492. 

400. 

4.06214-16 

602.1 

7.03669-06 

3.6 

222.2 

441. 

610. 

3.64601-16 

602.1 

6.44066-08 

3.6 

229.4 

+ 83. 

640. 

3.27333-16 

602.1 

5.91090-08 

3.7 

236.0 

464. 

660. 

2.45259-16 

602.1 

5.43579-08 

3.6 

241.9 

41 %. 

660, 

2.6/499-14 

602.1 

5.00923-08 

9.6 

247.5 

446. 

•OO. 

2 . 430 71 - 16 

602.1 

4.62439-08 

3.5 

252.6 

4#6. 

620. 

2.21537-16 

602.1 

4.2 7592-08 

3.5 

257.9 

807. 

640. 

2.02379-16 

602.1 

3.95976-08 

3.4 

262.9 

516. 

660. 

1 .69227-16 

602.1 

3.87224-08 

3.4 

267.8 

»tt. 

660. 

1.69612-16 

602.1 

3.41030-08 

3.3 

2 72.6 

540. 

1000. 

1.59904-16 

602.1 

3.1 7190-08 

3.3 

277.8 


NUMBER OEMS! T* (CM- 3) 

NINE) M(02> N(O) M(HE) NCM> 

4.00000+ 11 7.50000+10 7.60000+10 3.40000+07 O. 00000 
6. 39593+10 9 . S3145+09 2.20557+10 2.10932+07 0.00000 
1 .901 79+10 2 . 522 PI +09 1.02048 + 10 1.62391+0? 0.00000 
7.07060+09 8.24655+08 5.58232+09 1.35045+07 0.00000 
2.91713+09 3.01788+08 3.29979+09 1.18350 +07 0.00000 
1.2 71 07+09 1.17200+08 2.03076+09 1.02078+07 0.00000 
5.71332+08 4.70860+07 1.27830+09 9.04444+06 0.00000 
2.61736+08 1.93159+07 8.15573+08 8.05955+06 0.00000 
1.21420+08 8.03454+06 5.24853+08 7.20664+06 0.00000 
5.68366+07 3.37567+06 3.39760+08 6.45824+06 0.00000 
2.67928+07 1.42948+06 2.20953+08 5.79636+06 0.00000 
1.27048+07 6.09374+05 1. 44204+08 5.20626+06 0.00000 
6.05612+06 2.61319+05 9.44106+07 4.68410+06 0.00000 
2.90088+06 1.12683+05 6.198 77+07 4.21603+06 0.00000 
1.39596+06 4.68460+04 4.06092+07 3.79744+06 0.00000 
6.74768+05 2.12621+04 2.69359+07 3.42270+06 0.00000 
3.27592+05 9.31691+03 1.78236+07 3.06693+06 0.00000 
1.59726+05 4.10056+03 1.16230+07 2.76583+06 0.00000 
7.82067+04 1.61310+03 7.86163+06 2.51564+06 0.00000 
3.64549+04 6.05519+02 5.24007+06 2.27302+06 1.24046+05 
1.89866+04 3,59570+02 3.S0098+06 2.03501+06 1.23979+05 
9.41264+03 1.61260+02 2.34456+06 1.63901+06 1.20911+05 
4.66553+03 7.26562+01 1.57376+06 1.68268+06 1.17936+05 
2.34176+03 3.26662+01 1.05961+06 1. 52395+06 1.15050+05 
1.17507+03 1.49546+01 7.13977+05 1.38096+06 1.12252+05 
5.91970+02 6.63064+00 4.62540+05 1.25213*U« 1.09536+05 
2.99391+02 3.13414+00 3.26855+05 1.13594+06 1.06902+09 
1.52007+02 1.44441+00 2.21692+05 1.03110+06 1.04349+09 ' 
7.74759+01 6.66616-0! 1.50968+05 9.36454+05 1.01963+09 
3.96390+01 3.10659-01 1 .02936+05 6.50960+05 9.94544+04 
2.03576+01 1.45191-01 7.03408+04 7.73690+05 9.71158*04 

1.04945+01 6.60684-02 4.61691+04 7.03614+05 9.46443+04 
5.43016+00 5.20566-02 3.30564+04 6.40969+01 9.26365+04 
2.62014+00 1.51610-02 2.2/331+04 5. 63352+05 9.04960+04 
1.47000+00 7.20032-03 1.56663+04 5.31306+08 6.64146+04 
7.69026-01 3.43363-03 1.06160+04 4.64820+05 6.63622+04 
4.03765-01 1 .64435-03 7.46674 + 03 4.41615 + 05 8.44* 70 + 04 
2.12746-01 7.90642-04 5.16142+03 4.03262+05 6.25170+04 
1.12466-01 3.61702-04 3.60710+03 5.66176+05 6.06604+04 
5.96960-02 1.65017-04 2.51132+03 3.36311+08 7.66555+04 
3.17876-02 9.00367-05 1.75191+03 3.07397+09 7.71006+04 
1.69694-02 4.39907-05 1.22455+03 2.61034+05 7.53940+04 
9.10708-03 2.15771-05 6.57615+02 2.57092+05 7.37342+04 
4.69956-03 1.06246-05 6.01799+02 2.35303+05 7.21167+04 
2.64464-03 5.25173-06 4.23104+02 2.15465+05 7.09490+04 

3* 


R eference [61, Test #15. 


Altitude, 

km 

. y 

b V. J.J « 

Mean 

Molec. 

Weightf 

-y * 

Total 

Mass 

Density,! 

g/cm* 

Number Density-itatids ' ^ * 
0/0,t O/N.t -Oi/ N, 

- - SeparatldiTRaties - 
Ar-N, He-N. 

120 

27.8 

1 . 61 E — 11 

0.46 

0.060 

0.132 

0.353 

263 

125 

27.6 

9.76E— 12 

0.69 

0.084 

0.122 

0.233 

309 

130 

27.3 

6.18E — 12 

0.97 

0.113 

0.116 

0.203 

366 

135 

26.9 

4 . 11 E — 12 

1.30 

0* 145 

0.111 

0.187 

422 

HO 

20.6 

2.85E — 12 

1.70 

0.179 

0.105 

0.169 

469 

145 

26.3 

2.06E— 12 

2.14 

. 0.211 

0.099 

0.150 

507 

150 

26.1 

1 . 5. r )E — 12 

2.62 

0.242 

0.092 

- 0 136 

539 

155 

25.8 

1.19E— 12 

3.13 

0.270 

0.086 

0.127 

572 

100 

25.6 

9.30E— 13 

3.65 

0.297 

0.081 


600 

165 

25.4 

7.37E— 13 

4.18 

0.322 

0.077 


656 

170 

25.2 

6.89E— 13 

4.71 

0.349 

0.074 


716 

175 

25.0 

4.72E— 13 

5.26 

0.377 

0.072 


787 

ISO 

24.8 

3.80E— 13 

5.83 

0.407 

0.070 


870 

185 

24.6 

3.07E— 13 

6.44 

0.438 

0.068 


962 

190 

24.4 

2.50E— 13 

7.11 

0.469 

0.066 


1061 

195 

24.2 

2.06E— 13 

7.83 

0.499 

0.064 


1168 

200 

24.1 

1.71E— 13 

8.60 

0.524 

0.061 


1286 

205 

23.9 

1.43E— 13 

9.41 

0.546 

0.058 


1423 

210 

23.8 

1.20E— 13 

10.28 

0.568 

0.055 


1580 

215 

23.6 

1.00E— 13 

11.26 

0.601 

0.053 


1784 

220 

23.3 

8.08E— 14 

12.58 

0.667 

0.053 


1976 


* Mass density probably accurate to 25%, ratios and mean molecular weight probably accurate to 20%. 
t Assuming no wall loss. For 7 « 0.14 (see text) multiply the atomic oxygen by 1.25 and modify the 
other results accordingly. 


Altitude, 

Molecular 

Molecular 

Atomic! 




km 

Nitrogen 

Oxygen 

Oxygen 

Argon 

Helium 

Totalf 

120 

2.91 E -f lit 

3.84E + 10 

1.76E + 10 

1.23E + 09 

5.13E +03 

3.49E + 11 

125 

1.76E 4 11 

2.15E + 10 

1.48E + 10 

4.91 E +08 

3.65E + OS 

2.13E + 11 

130 

1.11E 4 11 

1.29E + 10 

1.25E + 10 

2.69E + 08 

2.72E + 08 

1.37E + 11 

135 

7.28E + 10 

8.09E + 09 

1.0613 + 10 

1.63E + 08 

2.00EI + 08 

9.1SE + 10 

M0 

5.0 IE 4 10 

5.28E + 09 

8.95E + 09 

1.01E +08 

1.58E +08 

6.45E + 10 

145 

3.59 E + 10 

3.55E 4 09 

7.59E + 09 

6.46E + 07 

1.22E + 08 

4.72E + 10 

150 

2.67E 4- 10 

2.47E 4 09 

6.45E + 09 

4.32E + 07 

9.65E + 07 

3.57E + 10 

155 

2.031*: 4- 10 

1.76E 4 09 

5.50E + 09 

3.09E + 07 

7.80E + 07 

2.77E + 10 

160 

1.58E 4* 10 

1.29E 4 09 

4.69E + 09 


0.40E + 07 

2.19E + 10 

1 65 

1.2 IE + 10 

9.60E 4 08 

4.01E + 09 


5.48E + 07 

1.75E + 10 

170 

9.84 E 4* 09 

7.28E 4 08 

3.43E + 09 


4.73E + 07 

1.4 IE + 10 

175 

7.82E 4 09 

5.60E 4 08 

2.94E + 09 


4.13E +07 

1.14E + 10 

ISO 

6.22E 4 09 

4.34E 4 08 

2.53E + 09 


3.63E + 07 

9.23E + 09 

185 

4.97E 4 09 

3.38E 4 08 

2.18E + 09 


3.21E + 07 

7.52E + 09 

190 

4.00E 4 09 

2.64E 4 08 

1.88E + 09 


2.85E + 07 

6.17E + 09 

195 

3.25E 4 09 

2.07E 4 08 

1.62E + 09 


2.55E + 07 

5. HE + 09 

200 

2.G8E 4 09 

1.63E 4 08 

1.40E + 09 


2.31E + 07 

4.27E + 09 

205 

2.23E 4 09 

1.29E 4 08 

1.22E + 09 


2.13E + 07 

3.60E + 09 

210 

1.8GE 4 09 

1.03E 4 08 

1.06E + 09 


1.98E + 07 

3.04E + 0!) 

215 

1.53E 4 09 

8.17E 4 07 

9.20E + 08 


1.83E + 07 

2.5-5E + 09 

220 

1.20E 4 09 

6.38E 4 07 

8.02E + 08 


1.59E + 07 

2.09E + 09 


* Number densities probably accurate to 25% with the following exceptions: argon not reliable above 
155 km, helium possibly only accurate to within a factor of 1.5. 

t Assuming no wall loss. For 7 = 0.14 (see text) multiply the atomic oxygen by 1.25 and modify the 
other results accordingly. 

J Read as 2.91 X 10 u . 
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e*rc CfcCMtci i, mi 


no 

AWT 

(MM) 

§9. 

/#. 

•9. 

• /. 
10#. 
1)#. 
190. 
140 . 
191 . 
Ilf. 

i n. 

1 #9 . 

1 94 . 
#09. 
#19. 
*f / . 
#3 / * 
#4# * 
#3#. 

2/o. 

C«1 . 
r«i . 
30#. 
31 3 . 

3#4 . 
399. 
949. 
999. 
39 T . 

3 /#. 
3##. 
999. 
410. 
4»1 . 
49*. 
445 . 

493 . 

494 . 

4 / 9 . 
4#9. 
499. 
30 Z. 
• 19, 
9ft. 


Test No, 15 

Msrc Mocirito jacchia mooel atmosphere oiin 

9M TIME *0 MAS 9 MIMS LAT 32.30000 0C99 LOM6 -109.49000 0C6* 

• / .00000 fios lit. 00000 Ap 4.0000 EXOS TEN# 91S./940 HOUR 4N« -340.1/34 


alt 

OEM# I TV 

TEMP 

PRESSURE 

MOW. WT 

SCALE HT 



NUMBER DENS 1 TV (CM- 3 


(AM) 

(6M/CM3) 

<o*> 

(OVME/CMt) 

(UNITLESS) 

(KM) 

M(N2) 

N(Ot) 

N(O) 

N(HC) 

N (H ) 

1*0. 

*.49949-11 

393.0 

2 . Z0030-Q* 

*6.9 

IS .6 

4 .00000*1 1 

/. 50000+10 

/. 60000+10 

3.4 0000+0/ 

0.00000 

140. 

3.999/4-1* 

900.9 

/. /6949-Q3 

*5./ 

20. / 

6.28615+10 

9. /S443 + 09 

2.10/13+10 

*.0*020+0/ 

0.00000 

190. 

1 .34419-1* 

/39.0 

3.34959-03 

24. / 

26. / 

2.00641+10 

*. Z23/3+09 

I .0044/+ 10 

1.55*30+0/ 

0.00000 

190. 

9.9*999-13 

815.2 

1 .6/396-03 

23.6 

31 .0 

6.13244+09 

9.64291+09 

5. /4 544 + 09 

1 . 29992*0 / 

o.eoooo 

too . 

*.999l*-13 

939.9 

9.0/293-04 

22.6 

34.3 

3.6/4 /6+09 

3.99992+09 

3.566 /0+O9 

1 .13146 + 0/ 

0.00000 

**0. 

1.9*3*9-13 

993.* 

9.19428-04 

21 .6 

3/.1 

l . /56/9+09 

1 . ft /04+O6 

2.312/1+09 

1 .00456+0/ 

0.00000 

*40. 


89/. 1 

3.08064-04 

20.6 

39./ 

•0.66949+00 

/. /2360+0 / 

1.53439+09 

9.010/6+06 

0.00000 

*90. 

4.99139-14 

903.1 

1 .89666-04 

19.6 

42.1 

4.36O9/+O0 

3.52 Z26+0Z 

1 .03223 + 09 

0.13334+06 

0.00000 

*90. 

*.99490-14 

909.8 

1.1681 /-04 

19.0 

44.2 

2.22106+00 

1 .63255 + 0/ 

/. 00500+00 

/. 36606+06 

0.00000 

300 . 

1 .64942-14 

91*.* 

/. 63641 -09 

19.3 

46.3 

1.14110+00 

/ 62992+06 

4. /0106+O6 

9.69006+06 

o .oonoo 

3*0. 

1 .19919-14 

913. / 

9.00119-09 

1 /./ 

48.2 

5.90132+0/ 

3.59164+06 

3.2/036+00 

6.06361+06 

0.00000 

340 . 

/. 94394-19 

914.5 

3.32394-09 

1 / . 2 

49.9 

3.060/9+0/ 

1 . /0141+06 

2.25520+09 

5.5306/+O6 

0.00000 

390. 

4.99440-19 

919.0 

*.24189-09 

16.6 

51.5 

I.6033/+0/ 

6.102/6+05 

1.55595+09 

5.046/6+06 

0.00000 

390. 

3.300/4-19 

919.3 

1.92921-09 

16.4 

33.1 

0.41302+06 

3.6//90+O3 

1 .0/623 + 09 

4.60195+06 

0.00000 

400. 

*.**993-19 

919.3 

1 .09449-03 

16.1 

54.8 

4.43336+06 

1.06469+03 

/. 46*29+0/ 

4.19905+06 

0.00000 

4*0. 

1.91993-19 

919.6 

/. 346/9-06 

13./ 

56.1 

2.34325+06 

9.00661+04 

3.19593+0/ 

3.033/3+06 

0.00000 

440. 

1 .04*90-19 

919. / 

9.1/099-06 

19.4 

5/.« 

1.24541+06 

4.36940+04 

3.61196+0/ 

3.50**0+06 

0.00000 

490. 

/. **991-19 

919./ 

3.6/900-06 

19.0 

59. / 

6.63056+03 

2.12060+04 

2.52116+0/ 

3.20110+06 

0.00000 

440. 

3.0499*- 19 

915./ 

2.64942-06 

14.3 

61.0 

3.53100+05 

1.04166+04 

1 . /6352 + 0/ 

2.92/46+06 

o . aaaoa 

900. 

3.993C/-19 

913./ 

1.93201-06 

14.0 

64.3 

1 .90/29+05 

5.11619+03 

1.23616+0/ 

2.6/062+00 

4.91 632+04 

9*0. 

*. 91994-19 

913./ 

1.42693-06 

13.4 

6/. 6 

1 .02/92+05 

2.52320+03 

0.66299+06 

*.45222+06 

4 . Z8 /20 + O4 

940. 

t . /999/-19 

919. / 

1 .08998-06 

12.9 

/I .3 

5.35905+04 

1.25106+03 

6.11162+06 

2.24611+06 

4.66529+04 

590. 

1 .*9999-19 

913. / 

6.14/96-0/ 

ie.i 

/3 . 8 

3.01 /95+04 

6.2233/+02 

4 . 31049 + 06 

2.05036+06 

4.58221+04 

560. 

9.4*990-1 / 

919. / 

8.314*9-0/ 

11.4 

61.3 

1.64396+04 

3.10026+02 

3.04629+06 

1 .86/2/ + 06 

4 .4854 / + 04 

900. 

9.9C99/-1 f 

919. / 

4.962*9-0/ 

10.6 

8/. 8 

9.90646+03 

1 .95065+02 

2.13/1 /+06 

1 . /9128 + O0 

4 . 399 1 9*04 

9*0. 

9.190/9-1 / 

919. / 

4 . 0039*-0 / 

9.8 

93.5 

4.9*933+03 

/. 846/0+01 

1 .53056 + 06 

1.50093+06 

4.29504+04 

940. 

3.9/999-1/ 

913./ 

3.*/64*-0/ 

9.0 

104.3 

2 . /t 3*0+03 

3.96504+01 

1 .06013 + 06 

1 .459OC + O0 

4 .*0446 + 04 

990. 

*.99*94-1 / 

913. / 

2. /C606-0/ 

6.3 

114.4 

1 .49649+03 

2.01*21+01 

/. /SO0S+O5 

1 .34039 + 06 

4.11626+04 

9*0. 

* . *9 /#§-t / 

913./ 

2.90996-0/ 

/. 6 

123.3 

0.30405+02 

1 .02491+01 

5.3316/+05 

1 .*31 9# + 06 

4.03034+04 

/oo. 

1 .91193-1/ 

913./ 

1.96*34-0/ 

/.0 

13/. 3 

4.61 Z*l+0* 

5.24036+00 

3 .95542+03 

1 . 1 3249+06 

3.946 /• +04 

/*o. 

1.49*3*-!/ 

913. / 

1 . /2490-0/ 

6.4 

130.1 

2.5/5/9+02 

*. 66956+00 

2.633/0+Of 

1 .04*2 / + O0 

3 . 46534*04 

T40 . 

1.1941 /-l / 

• IS./ 

1.31 /83-0/ 

3.9 

162.9 

1.44169+02 

1.36559+00 

*.03390+03 

9.59340+05 

3 . /9 0O/ + O4 

/•O. 

t. #1999-19 

913. / 

1.34959 -0/ 

9.5 

1/5.9 

6 . 09554 +01 

/. 16496-01 

1 .4623/ + 05 

4. #9424 + 05 

3 . /0444+04 

t*o . 

#.*99*9-19 

913./ 

1 .*0600-0/ 

S.t 

16/. 6 

4.59064+01 

3 . /1 005-01 

1 .0336/+0S 

6.1 3# 91+05 

3.63340+04 

900. 

/ . 091 3*- 1 • 

• 13./ 

1 .09943-0/ 

4.9 

199.4 

f .5//51+01 

1 .*3/11-01 

/. 904*4+04 

/. 501/5 + 09 

3 . 96030 + 04 

420 . 

4. 1 1234' 14 

915. / 

».# 60/0-0# 

4./ 

210.1 

1 .46135+01 

1 .012/5-01 

3.494/5+04 

6.91 /61 +09 

5.4464 / + 04 

440 . 

5.35240-14 

913. / 

9.00296-0# 

4.3 

219.9 

8.31149+00 

3.31395-0* 

3.90310+04 

6.30143+05 

5.41926+ 04 

a 90 . 

4. f 3492 - 1 4 

913. / 

#.234/2-09 

4.4 

226.6 

4 . /4201+00 

*. /90*3-O* 

2 . #903# + 04 

5.40OI4+O5 

3 . 35) 41 +0# 

#60 . 

4 .22410- 1 • 

913. / 

/. 35602-09 

4.3 

236.4 

2. /I 399+00 

t .4/6/3-02 

2.10113+04 

5.43491+05 

5.2452 / • 04 

900 . 

3. /9903-19 

913./ 

6.95162-06 

4.2 

243.3 

1.35/9 / + 00 

/. 84191-03 

1 .3301 1 +04 

5.024*4+05 

3 .22060 + 04 

4*0. 

3.43*09-19 

913. / 

6.409/9-06 

4.1 

249.3 

9.9/11 /-0 1 

4.1 /320-03 

1 .11621+04 

4 . 64330+05 

3 . 15/93+04 

• 40. 

3.11999-19 

913./ 

3.9*136-08 

4.0 

235.1 

3.16140-01 

2.2*853-03 

0.15603+03 

4. 29309 + 05 

5.09662+04 

• 90. 

t.045/9-1# 

913. / 

5.4/902-06 

4.0 

260.1 

3.0016/-01 

1 .19414-03 

5.9/091+03 

3.9/100+05 

3 .03693 + 04 

•40. 

2.903/0-19 

913. / 

5.0/669-08 

3.9 

264.6 

1 . /440/-01 

6.4*053-04 

4 . 3 /6 22 + 03 

3.6/464+05 

2.9/051 +04 

1000. 

2.392/3-19 

913./ 

4. /1 014-08 

3.9 

269.6 

1 .01636-01 

3.463/9-04 

3.215/9+03 

3 .40142 + 05 

2 .921 *2 +04 
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940 



Reference [7], Test #16. 


Altitude, 

km 

Mean 
Molec. 
Weight f 

Total 

Number Density Ratios 

Separation Ratios 
Ar-N, TT*-N: 

Mass 

Density,! 

g/cm 3 

0/0= t 

0/N,t 

Oi/N* 

120 

27. S 

1.53E - 11 

0 . 55 

0:070 

0.120 

0 200 


125 

27.4 

0.22E - 12 

0.S5 

0.009 

0.116 

0 205 


130 

27.1 

6.15E - 12 

1.30 

0.12G 

0.097 

0.242 

0 

135 

26.8 

4.39E - 12 

1.81 

0.150 

0 082 

0 2 i 6 

7 

HO 

26.0 

3.27E - 12 

2.39 

0.173 

0 073 

0 198 

8 

1 15 

20.4 

2.40E ~ 12 

2.88 

0.196 

0.008 

0.190 

8 

150 

26.2 

1.93E - 12 

3.31 

0.219 

0.00G 

0 187 

9 

155 

26.0 

1.52E - 12 

3.72 

0.243 

0.065 

0.1S7 

11 

100 

25.8 

1.20E - 12 

4.15 

0.266 

0.001 

0 186 

12 

105 

25.0 

9.G5E - 13 

4.07 

0.2S9 

0.002 

0 ISO 

13 

170 

25.5 

7.S2E - 13 

5.32 

0.312 

0.059 

0.170 

15 

175 

25.3 

G.39E - 13 

6.09 

0.333 

0.055 


16 

180 

25.1 

5.27E ~ 13 

6.97 

0.353 

0.051 


18 

185 

25.0 

4.37E - 13 

7.88 

0.373 

0.047 


20 

100 

24.0 

3.0GE - 13 

8.74 

0.398 

0.045 


22 

105 

24.7 

3.0SE - 13 

9.49 • 

0.411 

0.013 


25 

200 

21.7 

2.02E - 13 

10.12 

0.428 

0.012 


28 

205 

24.0 

2.2CE - 13 

10.77 " 

0.437 

0 Oil 


32 

210 

21.7 

2.01E - 13 

11.69 

0.432 

0.037 


34 


* Mass density probably accurate to 25%; ratios and mean molecular weight probably n< ‘-oute to ±20% 
f Assuming no wall loss. For y *= 0.14 (see text), multiply the atomic o\\gon by the f:»**t ' *» 1*‘2 and 
modify tbc other results accordingly. 

^ TABLE 2. Number Densities* (number /cm 8 ) for Flight NASA 4.170 UA (1240 \\<T) 


Altitude, 

km 

Molec. 

Nitrogen 

Molec. 

Oxygen 

Atomic ft 

Oxygen 

Argon. 

II" 

inm 


T,.- 

1 : 

120 

2.76E + lit 

3.5GE +.10 

1.91E + 10 

8 . COE H- OS 



3 

321 

. 11 

125 

l.GGE 4- 11 

1.93E + 10 

l.CSE + 10 

5.27E + OS 



0 

021 , 

11 

130 

1.12E 4 - 11 

1.0SE + 10 

] .41E + in 

3.20E + OS 

1 .*91 

01 - 

1 

’,71 

1 ! 

135 

7.9SE 4- 10 

6.52E + 09 

1.20E + 30 

2 . 0 CE -f OS 

.V *M 

\ «, 

9 

St.l 

10 

140 

5.93E 4 - 10 

•4.30E + 09 

1.03E + 10 

1.41E 4- OS 

3 01 ! 

• nr. 

7 

101 

1 10 

145 

4.49E + 10 

3.05E + 09 

S.SOE + 00 

1.02E + OS 

2.591 

t on 

.» 

691 

10 

150 

3.45F. -|- 10 

2.28E + 09 

7.56E + 00 

7.7 IE + 07 

2 . 201 - 

■■■ 06 

1 

•IM 

10 

155 

2.C8E 10 

1 . 7510 + 09 

C.S0E -f 00 

6.0110 + 07 

1 011 

f Oli 

5 

511 

IO 

160 

2 . 11 E + 10 

1.35E + 09 

5.61E + 00 

4.GSE + 07 

1 67) 

: 06 

0 

Ml 

IO 

105 

l.CSE + 10 

1.0 IE + 09 

4.85E + 00 

3 . 61E 0< 

1 Hl- 

1 06 

0 

27 K 

T 10 

170 

1.35E + 10 

7.90E + 08 

4.20E -|- 00 

2.74E + 07 

1 T.M- 

1 or, 

1 

85 K 

-1 10 

175 

1.1 OE 4* 10 

5.9SE + OS 

3.05E -f 00 


1 191 

06 

1 

521 

! in 

ISO 

8.9SE + 09 

4.55E -f 08 

3.17E + 00 


1 OM 

i 06 

l 

26 E 


185 

7.41E + 09 

3.51E + OS 

2.7CE -h 00 


9 or,! 

f 05 

1 

051- 


190 

6.15E + 09 

2.70E +0S 

2.41 E + 00 


9.261- 

: 05 

8 

S6I . 

J 09 

195 

5.14E -f- 09 

2.23E + OS 

2 . 11 E + 00 


8.701- 

s 05 

1 

. on: 


200 

4.34E + 09 

1 .S3E + 08 

1.85E + 00 • 


8.261 

-i 05 

6 

:;oE 

1 on 

205 

3.73E -f 00 

1.5 IE + 08 

] .C3E -f 00 


7 921 

l 05 

5 

V,l. 

• 09 

210 

3.32E + 09 

1 .23E - 1 - OS 

1.44E + 00 


7 68 1 

-t O'. 

1 

mi 1 ; 

: no 

* Number densities probably accurate to 

25% with the following except i<u * 

irgim -• 


■!l:d,l, 

:ib< \ 


170 km, helium only accurate to within a factor of 1.5. 
t Ke.nl 2.76 X 10 11 . 

t t Assuming no wall loss. For 7 =--• 0.M (see text) multiply the atomic oxyg, n I 1 1.< f .* 1 - 1.2 u 1 rnt,.bi\ 
other results accordingly. 
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OAT t JUNC *| , ft 


LONC *100.49000 0C«* 


Test No. 16 

M*rc WOO t F ( CO J4CCHI4 MODEL ATWO#PNf*E II**7) 

CM T!MC 1* HRS 4* MINS LAT 38.30000 DECS 

no tit. 00000 TiOB 131 ,00000 AP 4.0000 EXOS TEMP 994.6124 MOOR ANC -3.0*11 


ALT 

ACT 

eewsiTv 

TEMP 

PRESSURE 

MOL. WT 

SCALE HT 



NUMBER OENSITV <CN-3> 


(MW) 

(AM) 

(CM/CMS) 

(OK) 

(0TNC/CM8) 

(UNITLESS) 

(KM) 

N (M2) 

N (08 ) 

N(O) 

N (HE) 

M (H > 

65. 

180. 

8.45946-11 

355.0 

2 . 70030-02 

26.9 

11.6 

4.00000*11 

7.50000*10 

7.60000+10 

3.40000*07 

0.00000 

/*. 

140. 

9. *4646-18 

630.9 

6.04030-03 

25.6 

21 . / 

6.21168*10 

9.69065+09 

2.04923+10 

1 .96913*07 

0 .ooooo 

66. 

160. 

1 .3/011-18 

76 7 • 1 

3.62193-03 

24.6 

28.3 

2.05769*10 

8.08934+09 

9.91336+09 

1 . 50961*0 7 

0.00000 

• /. 

160. 

6.1 7247-13 

6/5.9 

1 .86690-03 

23.6 

33 .0 

8 . 73029*09 

1 .0 703 7*09 

5.60101+09 

1.26602*0/ 

0.00000 

106 . 

too. 

3.154/3-13 

*86.5 

1 .06349-03 

22.9 

36.6 

4 .14212*09 

4.63650+00 

3.69696+09 

1.1091 5+0/ 

0.00000 

11*. 

880. 

1 . 73560-1 3 

*55.4 

6.26926-04 

21 .9 

39.5 

2.06240*09 

2.12214+06 

2.46429+09 

9.90410+06 

0 .ooooo 

1 90 . 

240 . 

1 .00356-13 

*78.0 

3.65547-04 

21 .0 

42.2 

1 .081 56+09 

1 .00621*08 

1 .68231+09 

8.94363+06 

0.00000 

140 . 

860. 

6.02149-14 

961.6 

8.43195-04 

20.2 

44.6 

5 . TZ9€5*08 

4 .8 73 76+0/ 

1 .1651 1 +9» 

0.120/3+06 

0 .ooooo 

151 . 

860. 

3. ftt90'14 

967.1 

1 .5/065-04 

19.5 

46.9 

3.07272+08 

2.39353+0/ 

6.14206+00 

7.41631+06 

0.00000 

168. 

900. 

2.3*065-14 

990.3 

1 .03588-04 

18.6 

49.0 

1 .66259+00 

1 .10685+0 / 

5 . 72414+06 

6. 78261+06 

0 .ooooo 

t 73 . 

980. 

1 .58*96-14 

998.2 

6.94191-05 

18.2 

51 .0 

9.05499+07 

5.92010+06 

4.04167+06 

6.21297+06 

0.00000 

163. 

340. 

1 .01053-14 

993.3 

4. 72456-05 

1 /./ 

52.9 

4 . 957/2+0/ 

2.9/055+06 

2.66331+06 

5.69764+06 

o .ooooo 

1*4 . 

360. 

t. 764/6-15 

9*3.9 

3.25/32-05 

1 7.2 

54.6 

2. 726/7 + 07 

1 50425+06 

2.0341 7+00 

5.22961+06 

0.00000 

809 . 

360 . 

4.68006-15 

994.3 

2.2/139-05 

16.6 

56.3 

1 . 50590+0 7 

/. 63233+05 

1 .44066 + 00 

4.60346+06 

0.00000 

816. 

400. 

3.16446-15 

994.5 

1 .60009-05 

16.5 

57.9 

0.34860+06 

3.6094 7+05 

1 .03405+06 

4 .41476+06 

0.00000 

ft/. 

480. 

*. 81601-15 

994.6 

1.13/80-05 

16.1 

59.4 

4.64542+06 

1 .99040 + 05 

7.39670 + 0 7 

4.0598 7+06 

0.00000 

13/. 

440. 

1.55696-15 

994. 7 

6.16303-06 

15.6 

61 .0 

2.59400+06 

1 .02271+05 

5.30186+07 

3. 73548 + 06 

0.00000 

84*. 

460. 

1 .104 59-15 

994. 7 

5.90/69-06 

15.5 

62.7 

1 .45363 + 06 

5.27569+04 

3.80793+07 

3.436 78 + 06 

0.00000 

*5*. 

440 . 

7.4*307-16 

994.6 

4.31389-06 

15.1 

64.5 

0.1 7363+05 

2. 73236+04 

2. 74034+0/ 

3. I 6722+06 

0 .ooooo 

8/0 . 

500 . 

5.66406-16 

994.6 

3.16316-06 

14. / 

66.7 

4.611 52+05 

1.42055+04 

1 .9/566 + 07 

2.91054+06 

2 . 70202*04 

261 . 

580. 

4.09999-16 

994.6 

8.3/029-06 

14.3 

69.1 

2.61051+05 

7.413/2+03 

1 .42741+07 

2.69067+06 

2 . 7621 1*04 

>61 . 

540. 


994.6 

1 . 76414-06 

13.6 

71 .8 

1 .46266+05 

3.80360+03 

1 .03313+07 

2.481 77*06 

2. 7060 7*04 

308. 

560. 

8.16865-16 

994.6 

1 .35660-06 

13.3 

75.1 

6.44856+04 

2.04222+03 

7.49166+06 

2.290)6*06 

2.65305*04 

319. 

960. 

1 .60940-16 

994.6 

1 .04610-06 

12.7 

79.1 

4.8296S+04 

1 .0/766+03 

5.44262+06 

2. 1 1433*06 

2.60059*04 

384 . 

600. 

1.19599-16 

9*4 .6 

8.19536-0/ 

12.1 

63.7 

2. 77001+04 

5 . 709 72 + 02 

3.96127+06 

1 .95290*06 

2.5494 7*04 

33* , 

680. 

6.94*61-1 / 

994.6 

6.50121-0/ 

11.4 

69.2 

1.59372+04 

3.03565+02 

2.66037+06 

1 .60461 *06 

2.49963*04 

34*. 

640. 

6. 75987-1 / 

994.6 

5.23469-0/ 

10. / 

95.7 

9.19652+03 

1 .61979 + 02 

2 .1096 7+06 

1 .66634*06 

2.45104*04 

396. 

660. 

S. 15459-1 / 

*94.9 

4 .8/9 64-0/ 

1 0.0 

103.1 

5.32579+03 

6.67399+01 

1 . 54396+06 

1 . 54305*06 

2.40367*04 

96/. 

660. 

3. *78/9-1 / 

994.6 

3.55169-0/ 

9.3 

111.7 

3.09313+03 

4.66146+01 

1 .13105 + 0* 

1 .48700*0* 

* , 35 74 7* 04 


>7*. /OO. 3 . 0* 794 -*17 *94 . * 8.9*076-0/ 4.6 181.3 l .90199*0 3 8.513*3*01 4.311*6*05 1.381/4*06 2.31242*fU 
34*. 720 . 8.44560-1/ 9*4.6 8.55389 -0/ /. 9 131.9 1.05301*03 1.36051*01 6.114/3*05 1.88409*06 8.26*47*04 
»•*. /4Q . 1. *5650-1/ 9*4.6 8.80/66-0/ /.3 143.4 6.1/199*08 /. 36648*00 4.50618*05 1.13415*06 8.88560*04 
410. /60. 1.566*6-1/ *94.6 1. *30*3-0/ 6.6 155.5 3.68647*08 4.08617*00 3.38639*05 1.05187*06 8.14374*04 


481 . 

760. 

1.30916-1/ 


1 . 70981-07 

4.5 

196 .0 

2.13951 *02 

2.20146+00 

2 .45970*05 

9 . 74* 5* + 0 5 

2 . 1 42* / • 04 

438 . 

900 . 

1.06649-1/ 

9*4.0 

1.52116-0/ 

3.9 

100.9 

1.29589+02 

t .20/60 + 00 

1 .921*0 + 05 

• .04341 »0« 

2 . 1 * '< 3 1 4 • 4 

- 44) , 

420 . 

9.20130-16 

994.9 

1 .366/1 -0/ 

S.6 

193 .0 

/.50499*01 

6.64663-01 

1 .351 74*05 

* . 3*351+05 

2 .0642 7+ 04 

4 5J . 

#40 . 

/. 9/659-16 

994 .* 

1 .23603-0/ 

5.3 

205.0 

4 .494! 5+01 

3 .67206-01 

I .00457*05 

/. 79320*05 

2 . 02*32*04 

494 . 

*60 . 

6.02999-16 

994 .* 

1 .1241 1 -0 / 

5.0 

216.4 

2.96314*01 

2.034 76-01 

/. 4 7799 + 04 

7.23*01 *05 

1 .96926*04 

4 75. 

• 60 , 

5.9*052-16 

994.9 

1.02713-0/ 

4.6 

226.9 

1 . 59326*01 

1 . 1 3120-01 

5.57567+04 

6. 72659*05 

1 .93312*04 

449. 

900 . 

5.29033-1* 

994.* 

9.4223600 

4.6 

236.9 

9.55910*00 

6.30915-02 

4 .16401+04 

6.25315*05 

1 . 9 1 76 1 *04 

499. 

920 . 

4. 78021-1* 

994.9 

* .6/231-06 

4.5 

245.5 

5 . 75125*00 

3.53016-02 

3 . 1 14 75*04 

5.01536+05 

1 . 66332*04 

*0 7. 

940 . 

4 . 2431 6- 1 6 

994.6 

8.00424-06 

4.4 

253.4 

3.46991+00 

1 .901 53-02 

2.33360*04 

5.41037*05 

1 . 64964*04 

916. 

*60. 

3 . *309*- 1 6 

9*4 .6 

7. 40504-06 

4.3 

260.5 

2.09929*00 

1 .11570-02 

1 . 751 12+04 

5.03556*05 

1 . 6 1 6 74 * 04 

989. 

*60. 

3 • *9245- 1 6 

994.8 

6.86436-00 

4.2 

266.9 

1 .2/355*00 

6.30252-03 

1 .31600+04 

4 .66656*05 

1 . 70460*04 


/. 74/13-01 3.5/108-03 9.90664*03 4.36/19*05 1.733/0*04 

43 


540. IOOO 


3 .19206-16 


994.6 6.3/401-06 


4.1 


2 / 2 . / 



Reference [7], Test #17. 


MliiUdr 

M-.liv. 

Mnlec. 

Atomic 






kill 

N It l < »g«‘h 

< ).\ \ gni 

Oxygen t 

Argon 

Helium 

Total; 


un 

i 071 : k nf 

2.721 : -k io 

FOSE | 10 


6.09E 4- 00 

2 0:>i . 

r 

11 

i j i 

0 ONE -i 10 

o.oo i; oo 

7.4710 | 09 

s.oriK -I- os 

3 . 7 1 17 4* 0i> 

1.09K 

d 

1 t 

l.iO 

0 0917 d- 1° 

7.40k; H- 00 

4. WE d- 09 

J .5710 + OS 

2.7317 d- 0G 

7 001 

1 

19 

1 ■.!.» 

4 .2917 i 10 

2. 7010 k 00 

3.7010 d- 09 

S.021-; + 07 

2.21E d- OG 

5.011 


1 * 

MU' 

:i. 17E \- in 

2 77 E d- 00 

3.0017 -k 09 

5.9515 H- 07 

1 8917 d OG 

3 V.sF 

i 

i * ■ 

1 1:» 

2.101*; -i- io 

1 s917 H- 00 

2.5217 d- 09 

4.4115 + 07 

1.G717 + OG 

2.S5E 

d 

10 

1.70 

1 .NOE -k 10 

l .401-; -k 09 

2.10E d 09 

3.3715 + 07 

1.51E d- OG 

2 21E d 

10 

1 77 

1 .4015 + 10 

1. 071*; d 09 

1 .77E k 09 

2.5415 + 07 

1.40E d- OG 

1 751 

d 

10 

100 

1 . 1715 -(■ 10 

7.N7E -k OS 

1.54K d- 09 

i .9015 4- 07 

1 . 3317 d- OG 

1 401-, 

-1 

10 

107 

{). ill’, -i- oo 

7.071*4 -k ON 

1 .37E d- 09 

1.4915 4- 07 

1 .2717 + OG 

1.14E 4 

10 

170 

7 .0715 j 00 

-i .77 JO d- OS 

1 . 2437 -k 09 

1.3215 4- 07 

J . 23 E d- OG 

9 3SE 

4 

09 

177 

(1 . 2 SI', -l- 00 

2.7 m: d os 

1 . 13E -k 09 


1 . 19E d~ OG 

7.78F 

i 

'■* 

IsO 

. i .-)!•: -i oo 

2.71 1 *; d- os 

1.02E d* 09 


1 . 14E d- OG 

6.47E 

t 

(4 

l s7 

4.241', + 00 

2. 1 710 d- OS 

9.0717 d- 08 


1.09E d-OG 

5 . 3917 


00 

100 

:i.. r > 0 K 4 - oo 

1 .7310 d- OS 

8.02E -k OS 


1 . 07E d* OG 

4 53 E 

t 

09 

107 

2.0:!F, + 00 

l . l;;E d- OS 

7.2217 d- 08 


1.03E -k OG 

3.8TK 

4 

09 

200 

2.5217 + 00 

1.2317 -k OS 

6 . / 51 j d~ OS 


1.02E -k OG 

3.3SE 

d 

14 

* Number densities probably accurate to 25%, with the following exceptions: argon not rc I: ih. 

; 

.bo vc 


I7<i km; helium only accurate to within a factor of 1.5. 

T Read 1.07 X 10 !l . 

t Assuming no wall loss. For y -- 0.14 (sec text), multiply the atomic oxygen by the factor 1.2 and modify 
other results accordingly. 


TABLE 7. Mean Molecular Weight, Mass Density, and Number Density Ratios* 
for NASA 4.212 UA (0200 MST) 



Mean 

Total 


Number Density 

Ratios 

Separation Ratios 


M«>lec 








km 

Weight] 

Density, 

t 

o/o, t 

0/N 2 j 

o 2 /n= 

Ar-Na 

JIc N 2 



g/cm 3 







r:o 

27.9 

9.42E 

. 

12 

0.41 

0.0G1 

0.151 


5 

125 

27.8 

5.041*7 

— 

12 

0.56 

0.058 

0.103 

0.270 

0 

ISO 

27.0 

3.2117 


12 

0.77 

O.OOS 

0 . OS!) 

0.215 

7 

135 

27.5 

2.2SE 

— 

12 

0.9S 

0.0S3 

0.0S4 

0.174 

8 

110 

27.3 

1 09E 

— 

12 

1.1G 

0.095 

0.0S1 

0.157 

9 

1 15 ' 

-r o 

1 .2915 

-- 

12 

1.33 

0.105 

0.079 

0.151 

10 

1 50 

27 . 1 

9.9717 

— 

13 

1.50 

0.1)3 

0.07G 

0.152 

12 

1 55 

27 J) 

7.S1J7 

— 

13 

1 .09 

0.121 

0.072 

0.140 

14 

100 

20.9 

0 . 2017 

— 

13 

1.95 

0.132 

O.OGS 

0.137 

17 

105 

20.8 

5.0717 

— 

13 

2.29 

0.110 

0.003 

0.133 

20 

170 

2t i.O 

i. he 

— 

13 

2.72 

0.162 

O.OGO 

0.144 

24 

175 

20. 5 

3.4115 

— 

13 

3.21 

0.180 

0 . 056 


28 

INI 

20.3 

•J.S215 

— 

13 

3.72 

0.19S 

0.053 


33 

1S5 

20.2 

2.3515 

— 

13 

4.21 

0.214 

0.051 


3S 

190 

20.1 

1.9715 

— 

13 

4.05 

0.229 

0.01.9 


45 

195 

20. 1 

1.0SE 

— 

13 

5.0G 

0.246 

0.049 


52 

200 

25.9 

1.4CE 

— 

13 

5.51 

0.2GS 

0.049 


60 

* Mass dm 

:d t y probably ac« 

•mate to 

25 


ratios and mean 

molecular 

weight probably 

’ at curat* 

• to i2.r /( 


f As-, wming no wall loss. Fm* y -- 0.1 1 (see text), multiply the atomic oxy gen by' the factor 1.2 and 
modify other results accordingly. • 
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Test No. 17 

MSEC WOO I FIFO AACCM1A MOO ft ATMOSPHERE U*«/> 

DATE /UNC to. 190/ SM TIME 0 HRS 0 MIMS LAT 30.30000 OEM LON6 -100.49000 DECS 

no m, ooooo noe i S i .00000 AM f.GGGC zzc s temp 000.0523 hour an q -its./sso 


ALT 

ALT 

OCN0ITT 

TEMP 

PRESSURE 

MOL. WT 

SCALE HT 



NUMBER DENS I TV (CM- 3) 


(MM) 

(KM) 

(CM/ CM3) 

(OK) 

(DTME/CM2) 

(UNITLESS) 

(KM) 

N(N2) 

N (02 ) 

N (O) 

N(HE> 

N(H) 

• 9. 

100. 

0 .49940-1 1 

399.0 

0. /0030-02 

26.9 

11 .6 

4.00000+1 1 

/. 50000+10 

/. 60000+10 

3.40000+0/ 

0.00000 

r». 

140 . 

4 .0333 /- 10 

901 .0 

/. 90099-03 

25. / 

20.0 

6.33214+10 

9. /8930+09 

2.14624+10 

2.05535+0/ 

0.00000 

90. 

100 . 

1.303/0-10 

/O0.9 

3.1666/-G3 

24.6 

29.6 

1 .96/1 9+10 

2.64063+09 

1 .011 Z2+10 

1 .580Z/+0Z 

0.00000 

0 /, 

100. 

9.90 /OS- 13 

///. 3 

1 . 53644-03 

23.3 

29. / 

/. /I 301 +09 

9.20443+08 

5.09000+09 

1 .32040+0/ 

0 .00000 

100 . 

too. 

0.0///O-13 

010. / 

0.10306-04 

20.4 

30.9 

3.36600+09 

3.59339+08 

3.4682/+09 

1 .14499+0 / 

0.00000 

lit. 

000, 

1 .30/00-13 

039.9 

4.93494-04 

21 .3 

39. / 

1 .55326+00 

1 .49005+08 

2 ,20361 +09 

1 .01108 + 0/ 

0 .00000 

ISO. 

040. 

/. 94903-14 

091 .5 

0.63694-04 

20.4 

38.2 

/. 39446+06 

6.39344+0/ 

1 .432/0 + 09 

9.03530+06 

0.00000 

140. 

000. 

4.33013-14 

090.0 

1.96/33-04 

19.9 

40.5 

3 . 50/01*06 

2.00095+0/ 

9 . 4440 / +00 

8.11550+00 

0 .ooooo 

191 . 

000. 

0.99/0O-14 

S00.0 

9.01OO/-O9 

16. / 

42.6 

1 . /6256+06 

1 .24398+0/ 

6.2/903+06 

/ • 3 1 515+00 

0.00000 

tot. 

900. 

1 .95939-14 

004.9 

6.2D22/-05 

10.0 

44.6 

e . /351 z + oz 

3.5/896+06 

4 .19930+06 

6.60854+06 

0 .ooooo 

1 /s . 

300 . 

9.09133-19 

000.3 

3.999/6-05 

1/.9 

46.4 

4.3504 Z + OZ 

2.52102+06 

2.620 Z4 + 0S 

5.9/928+06 

0.00000 

103. 

940 . 

0.10303-19 

00/. 0 

0.01960-05 

1/.0 

46.0 

2 .16690 + 0 / 

1 .14641+06 

1 .90132*08 

5.41590+06 

0.00000 

194 . 

300. 

3.00 /Of- 19 

00/. 4 

1 . /3020-O5 

16.6 

49,0 

1 .102/2+0/ 

3.24236+05 

1 .28540+00 

4.91009+06 

0.00000 

000. 

900 . 

0.01009-19 

00/. / 

1 .10600-05 

16.2 

31.1 

5.58505+06 

2.40965+05 

8 . Z1344+0/ 

4.45401+00 

0.00000 

010. 

400 . 

1 . /3/90-19 

00/. 0 

/. 93003-00. 

19.8 

32.6 

2.04151+00 

1 .11303 + 05 

5 .9014 Z + OZ 

4 .O444/+O0 

0.00000 

00/. 

400. 

1.10990-19 

06/. 9 

9.49314-00 

29.4 

34.2 

1 .45153+06 

5.16554+04 

4.033/6+0/ 

3.6/423+06 

0 . ooooo 

09 f. 

440 . 

/. 09993-10 

960.0 

3./9031-O0 

19.0 

96.0 

/. 44489 + 05 

2.40640+04 

2 . /542/+0 / 

3 . 3396 /♦ 06 

0 . ooooo 

049. 

400 . 

9.39000-10 

060.0 

0.669/6-00 

14.6 

30 .0 

3.83368+05 

1 .12000+04 

1 .80491+0/ 

3.03//0+06 

0 .ooooo 

099. 

4/0. 

3 • /1 030- 1 0 

006.0 

1 .904/9-06 

<4.1 

60.5 

1 .98106+05 

9.30661+03 

1 .29265+0/ 

2. /6444 + 06 

0.00000 

0/0. 

900. 

0.9//90-10 

000 .0 

1 .30/51-00 

13.4 

63.6 

1 .02651+05 

2.90//0+O3 

0.60/22+06 

2.51 /15+06 

6.98359+04 

001 . 

900. 

1 .00910-10 

000.0 

1 .00330-00 

10. / 

6/. 6 

$.35006+04 

1.19019+03 

0.12259+06 

2.29324+06 

6.95691*04 

091 . 

940. 

1 .0/990-10 

000.0 

/. 66966-0/ 

10.0 

/2 . 3 

2.80109+04 

5.6/334+02 

4.22/12+06 

2.09039+00 

6. /9//0 + 04 

900 . 

900. 

9.11403-1/ 

090 .0 

9.66660-0/ 

11.0 

/0.O 

1 .4/0 ZO + 04 

2. /I 995+02 

2.924 Z3 + 06 

1 .90650+06 

6.64302+04 

919. 

900 . 

0.90001-1 / 

060.1 

4.00163-0/ 

10.3 

64.0 

/. Z4640 + 03 

1 .309/3+02 

2.02/92+06 

1 . / 39 M +06 

6.490/1+04 

904. 

900. 

4.00/09-1 / 

000.1 

3.6/2 M-0/ 

9.9 

92.9 

4 .09/33+03 

6.30392+0] 

1.40906+06 

1 . 50035 + 06 

6.34664+04 

999. 

000. 

3.5000D-1 / 

000.1 

2.99119-0/ 

0. / 

102.3 

2.1 /499 + 03 

3.09621+01 

9.01106+05 

1 .45092 + 06 

0. 20466 + 04 

949. 

040. 

0./1 419-1/ 

000 .1 

2.46333-0/ 

/• 9 

113.0 

1 .15631+03 

1.46/03+01 

6. 04544 + 09 

1 .3260 / + 06 

6.06664+04 

900. 

000. 

0.00909-1 / 

000.1 

0.09631-0/ 

/ • 2 

124.0 

0.19205+02 

/. 2/200 + 00 

4. /0 00 5 + 05 

t .2 1050 + 06 

5.93246*04 

90/. 

000. 

I .03030-1 / 

000.1 

1 .00101-0/ 

6.0 

13/. 3 

3.32192+02 

3.96969+00 

9.35303+05 

1 . 10936+06 

5 .401 9 /♦ O# 

3/0 . 

/OO. 

1 .30900-1 / 

060 . 1 

1 . 90/04-0/ 

6.0 

190.3 

1 . /0043 + O2 

1 . /9913 + 00 

2 . 35302+09 

1 .01 545 + 06 

3 .0/508*04 

909. 

/SO . 

1 .00091 -1 / 

00O.1 

1 .3/939-0/ 

9.6 

163.4 

9.66239+01 

6 . ZOS/3-01 

1.65560+05 

9.00049+05 

5.33163*04 

999. 

/40. 

0.049/0-10 

000.1 

1.00990-0/ 

5.0 

1 Z6 . 0 

5.23041+01 

4.3*392-01 

1 . 1 6093+05 

8 . 520 / 1+05 

3.43134*04 

410. 

/0O. 

/ . 4 04 / / - 1 0 

000.1 

1 .09040-0/ 

4.9 

100.0 

2.049/6+01 

2.1 9014-01 

6 . 0400 / + 04 

/. 01098*05 

3.314 M* 04 

401 . 

;«o . 

0.39099-10 

000.1 

9.90606-06 

4. / 

199.1 

I .35501+01 

1 .0/94/-01 

5.O3O01 +04 

/. 14386 + 05 

3 . 00(00*04 

4)0. 

000 . 

9.94/00-10 

000.1 

0 . 94014-00 

4.9 

209.0 

4.50041+00 

9*4252 /- 02 

4.1 3304+04 

0.5/353+05 

5 .09040* 04 

443 . 

4*0 . 

4 . • 0943 - t • 

*64 .1 

0 .10012-06 

4.3 

210.3 

4 . 66250 + 00 

2. /3/1 5-02 

2. 93612+04 

6.034 /4 ♦ 0 3 

4.982/8+04 


*40 . 

4 .31044-14 

*60 . 1 

/. 4/655-06 

4.0 

006.4 

2.58191+00 

1 .30621 -02 

0.04940+04 

5 . 542 /4+05 

4 .0 //96+04 

404 

• 00 . 

3.05099-10 

*68 .1 

6.65365-06 

4.1 

233.5 

1 .42036+00 

/. 04663-03 

1 .469/6 + 04 

5.09325+05 

4. //591 +04 

AM. 

• 40 . 

3.40943-10 

• 60 .1 

6.29063-00 

4 .0 

239.9 

/. 92/81 -01 

3.595/1-03 

1 .00416 + 04 

4 . 00240+05 

4 . 6/654*04 

440. 

• 00 . 

3.13 /•/- 10 

660.1 

5.0OO5/-O0 

3.9 

245.6 

4.41448-01 

1 .04156-03 

/. 01 503 + 03 

4 . 30669 + 05 

4 . S /• / /♦ 04 

490. 

900 . 

0 .49090- 10 

• 64.1 

5.35156-06 

3.8 

050.6 

2.46606-01 

9.46639-04 

5.40030+03 

3 .96295 + 05 

4.445 51+04 

90/. 

• 40 . 

2.99999-10 

460.1 

4.94510-00 

3.8 

255.5 

1 .38202-01 

4.88391-04 

3.92200+03 

3.64831+05 

4 . 303 /0 + 04 

010 . 

900 . 

0.3//90-1S 

066.1 

4.5/593-00 

3.8 

260.0 

/. /6959-02 

2.52884-04 

2.62210+03 

3 . 3601 /+ 0 5 

4 . 30425 + 04 

900. 

900. 

0 . 1 /99O-10 

060.1 

4.239/1 -00 

3./ 

204.1 

4 . 381 /4-02 

1 .31412-04 

2. 05440 + 03 

3.0961 /+ 05 

4 . 21 / l 0+04 

940. 

IOOO . 

0.00000-10 

006.1 

3.93200-00 

3./ 

200.1 

2.4/803-02 

6.85318-05 

1 .46916+03 

0.85419+05 

4.1321 / + 04 
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Reference [7], Test #18. 


Altitude, 

Melee. 

Mulct. 

Atomic 






km 

Nitrogen 

Oxygen 

Oxygen! 

Argon 

Helium 


Total J 


123 

2.19E 4 lit 

2.7SE + 10 

1.14E 4- 10 

S. 1313 4- OS 

1 .70K i 07 

) 

.v>r 4 n 

125 

1.09E + 11 

2.22E + 10 

S.50E 4 09 

0.24E + OS 

1 .42E 4 07 

2 

nil. 4 - 

1 l 

130 

9.70E + 10 

1.2113 + 10 

5.44E 4- 09' 

3.-10E + OS 

1.03E 4 07 

1 

j >l: 4 

11 

135 

0.2GE -1- 10 

0.9513 + 09 

4.3 IE 4- 09 

2. 11E + OS 

s.iii: \ no 

* 

10E i 

in 

140 

4.45E 4* 10 

4.47E + 09 

3.GSE 4 09 

1.39E 4 OS . 

G ONE 4- 00 

5 

2M - 

in 

145 

3.39K + 10 

3.2013 + 09 

3. ICE 4 09 

9.S5E 4- 07 

5 G0K b 00 

1 

nil. t 

10 

150 

2.71E 4* 10 

2.4013 -l- 09 

2.70E 4 09 

7. 3013 4- 07 

1.79E 4 00 

3 

2H:. + 

in 

155 

2.22E 4- 10 

1 .9513 + 09 

2.31 E 4- 09 

5.7313 4 07 

•1.20K ] no 

> 

05 1 : . 

in 

100 

1.83E 4 10 

1.53E -1- 09 

1 .9nE 4- 09 

4.59E 4- 07 

3.791: 4 no 

■ ) 

191. 4 

m 

105 

1.5 IE 4* 10 

1.2313 + 09 

1.72E 4- 09 
1 . 52 E -V 09 

3.7 IE 4- 07 

3 52 E 4 00 

1 

sn: 4 

10 

170 

1.23E 4- 10 

9.55E + OS 

3.0013 4- 07 

3 33K 4- 00 

l 

i<i-: 4 

to 

175 

9.99E 4- 00 

7.4113 + OS 

1 .35K 4 09 


3.10E 4 no 

l 

Mi 4 

in 

ISO 

S.0SE 4- 09 

5.S0E + OS 

3 . 20 K 4 09 


2 99E 4- 00 

9 

nSE 4 

09 

1S5 

0.55E 4 09 

4.0213 -S- OS 

1.05E 4 09 


2.S01; 4- no 

S 

usi: 4- 

09 

190 

5.34E 4 00 

3.74E + OS 

0.24E 4 03 


2 r»n f no 

0 

05 E 4- 09 

195 

4.39E 4 09 

3.0.713 + OS 

S.10E 4 03 


2.45E 4 00 

5 

51E 4* 

09 

200 

3.05E 4 09 

2.4SE + OS 

7.1SE 4 OS 


2.30E 4 00 

4 

62 E 4 

09 

205 

3.0SE 4 09 

1.9SE 4- OS 

G.47E 4 OS 



3.93E 4 09 

210 

2.G1E 4 09 

1.G1E + 03 

5.83E 4' OS 



3 

39 L 4 

09 


* Number densities probably accurate to 25% with the following exception: argon not reliable above 
170 km; helium only accurate to within a factor of 1.5. 
t Head 2.19 X 10 11 . 

X Assuming no wall loss. For y « 0.14 (see text), multiply the atomic oxygen by the f..> bu- 1 2 and 
modify other results accordingly. 

TABLE 5. Mean Molecular Weight, Mass Density, and Number Density Ratios* 
for Flight NASA 4.211 UA (1224 MST) 


Altitude, 

km 

Mean 

Molec. 

Weight! 

Total 
Mass 
Density, f 
g/cm 5 

Number Density Ratios 

Separation Ratio: 

o/o 2 t 

O/NM 

Os/N- 

At-Ns 

Ho N\ 

123 

27.9 

1.20E 


11 

0.41 

0.052 

0.127 

0.310 

12 

125 

28.0 

9.32E 

— 

12 

0.3S 

0.050 

0.131 

0 30S 

12 

130 

27.9 

5.32E 

— 

12 

0.45 

0.05G 

0.121 

0.29S 

10 

135 

27.7 

3.41E 

— 

12 

0.02 

0.009 

0. Ill 

0.282 

19 

140 

27.5 . 

2.41E 

— 

12 

0.82 

0.0S3 

0.101 

0.202 

22 

115 

27.4 

1.81E 

— 

12 

0.99 

0.093 

0.091 

0.213 

25 

150 

27.3 

1.47E 

— 

12 

1.10 

0.100 

0.091 

0.227 

20 

155 

27.3 

1.20E 

— 

12 

1.18 

0.101 

O.OsS 

0.210 

2S 

1G0 

27.2 

9 . 89E 

— 

13 

1.2S 

0.10s 

0.OS5 

0.210 

31 

105 

27.1 

8.1412 

— 

13 

1.41 

0.115 

0.0S1 

0.20S 

35 

170 

27.0 

6.65E 

— 

13 

1.59 

0.123 

0.07S 

0.20S 

to 

175 

20.9 

5. 4 IE 


13 

1.82 

0.135 

0.074 


47 

ISO 

20.8 

4.40E 

— 

13 

2.00 

0.148 

0.072 


55 

1S3 

26.7 

3.5SE 

— 

13 

2.28 

0. 101 

O t»7 i 


01 

190 

20. 0 

2.93E 

— 

13 

2.47 

0.173 

U. 070 


4 3 

* 195 

20.5 

2.42E 

— 

13 

2 05 

0.185 

O.nrn 


S3, 

200 

20.3 

2.02E 

— 

13 _ 

2.90 

0 197 

iLUOS. . 


90 

205 

26.2 

1.71E 

— 

13 

3.20 

0.210 

0.005 



210 

20.1 

1-.47E 

— 

13 

3.03 

0.220 

n not 




* Mass density probably accurate to 25%; ratios and mean molecular weight pi-OnbK ,n . .in: <• • 20% 

j Assuming no wall loss. Fur 7 - 0.14 (see text), multiply the atomic n 0* »)*•• i.n*-»r I 2 t d 
modify the other results accordingly. 
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Test No. 18 


date 

JUNE 

tO. 1967 

CM 

MBTC 
TIME 19 H*9 

MODIFIED JACCH1A 
24 MIM6 

n« 

il 7 

.00000 

MOB 191.00000 AP 

3 

ALT 

AtT 

0EN6ITV 

TEMP 

PRESSURE 

hoc. wrr 

SCALE 

(MM) 

(KM) 

(CM/CM3) 

(OK) 

(0YME/CM2) 

(UNITLESS) 

(KM) 

69. 

tto. 

t .49946-1 S 

355.0 

2.70090-02 

26.9 

11 . 

76. 

140. 

3 . 99696- It 

629.9 

7.97664-03 

25.7 

21 . 

66. 

160. 

1 .36469-12 

779.9 

9.99626-09 

24.7 

27. 

• 7. 

160. 

9.09646-13 

961.9 

1 .03632-03 

29.9 

32. 

106. 

too. 

9.06967-13 

910.9 

1 .02614-09 

22.9 

36. 

119. 

990. 

1 .66692-19 

996.1 

6.02095-04 

21.6 

39. 

190. 

t40 • 

9.67660-14 

994.0 

3.66472-04 

20.9 

41 . 

140. 

190. 

9. 76999-14 

963.2 

2.29694-04 

20.1 

44. 

131 . 

too. 

9.94239-14 

969.4 

1.47440-04 

19.3 

46. 

169. 

900. 

t. 29319-14 

9 71 .9 

9.66160-05 

16.7 

46. 

1 73. 

9tO. 

1 .49990-14 

979.2 

6.44329-09 

16.1 

50. 

169. 

940. 

9.49979-19 

9 74.9 

4.36211-09 

1 7.6 

52. 

104. 

990. 

9.91664-15 

9 74.9 

f .99195-05 

1 7.1 

53. 

209. 

560. 

4.26132-15 

975.2 

2.07906-05 

16. 7 

95. 

216. 

400. 

t. 99652-19 

979.4 

1 .45919-09 

16.4 

97. 

■2 7 * 

4t0 . 

2.09920-19 

979.9 

1 .02969-09 

16.0 

56. 

237. 

440. 

1.42996-19 

979.6 

7.39974-06 

15.7 

60. 

246. 

460. 

I .00991-19 

• 79.6 

9.30196-06 

15.4 

61 . 

296. 

460. 

7. 12096-10 

979.7 

3.69679-06 

15.0 

63. 

2 70. 

900. 

9.09601-10 

979.7 

2.69771-06 

14.6 

66. 

261 . 

•to . 

3.66776-10 

9 79. 7 

2.10799-06 

14.1 

66 . 

291 . 

•40. 

2.09729-16 

975.7 

1 .9641 7-06 

13.0 

71 . 

902. 

960. 

1 .•3629-10 

9 79.7 

1 .20969-06 

19.0 

79. 

919. 

•60. 

1 .42419-16 

979.7 

9.90216-07 

12.4 

79. 

924. 

600. 

1 .09401-16 

979.7 

7.26266-07 

11.7 

04. 

939. 

•to. 

7.67746-1 7 

979. 7 

9. 76973-07 

11.0 

90. 

949. 

640. 

9.94009-17 

979. 7 

4.67599-07 

10.3 

97. 

396. 

690. 

4.92772-1 7 

975.7 

3.63672-07 

9.0 

105. 

967. 

990. 

3 .491 19-1 7 

979.7 

9.19722-07 

6.9 

114. 

376. 

700. 

2.72609-1 7 

979.7 

2.70399-07 

9.2 

124. 

969. 

790. 

2.19 769- 1 7 

979.7 

2.91956-07 

7.0 

135. 

999. 

740. 

1 . 73206-1 7 

979.7 

2.01916-07 

7.0 

147. 

419. 

790. 

1.41061-1/ 

979./ 

1. 76 767-0/ 

6.5 

>60. 

421 . 

760. 

1 .16609-1 7 

979.7 

1 .96749-07 

6.0 

1 72. 

492. 

600. 

6.77602-16 

979.7 

t .461 70-07 

9.7 

195. 

449 . 

620. 

6. 90504-16 

979.7 

1 .26260-07 

5.3 

197. 

4 9 B . 

• 40. 

7.15301-16 

9 75. 7 

1.14426-07 

5.1 

209. 

464 . 

• 60. 

6.23029-16 

975.7 

1 .04240-07 

4.6 

219. 

4 79. 

660. 

5.40979-16 

979.7 

9.5369 7-04 

4 . 7 

229. 

466. 

900. 

4.07160-16 

9/5.7 

6.79669-06 

4.5 

296. 

496. 

920. 

4.90277-16 

975. 7 

6.06490-06 

4.4 

247. 

507. 

940. 

3.99421-10 

9 75.7 

7.44644-08 

4.5 

254. 

916. 

960. 

9.56673-10 

979.7 

6.09012-06 

4.2 

260. 

929. 

960. 

9.29937-16 

979. 7 

9.50697-06 

4.1 

266. 

• 40. 

tooo. 

2.97639-16 

979.7 

5.92961-00 

4.1 

271 . 


MODEL A TWO® PH EH f M9in 
LAT If . AOOOti DC6S LOMC -106.46000 0 CCS 

.0000 EXOS TEMP 9 PS . MSS HOUR AMC -9.504* 

HT NUMBER OEMS I TV (CM- 3) 

N(N2> N<02> N (O) N (HE) N (Ml 

C 4 . 00000* 1 1 7 . 50000* 1 0 7 . 60000+ 10 5 . 40000*0 t 0.00000 

5 € . 22944+1 0 9.70650+09 2.06243+10 1.9 9070*07 0.00000 

9 £ .04679+10 £.60630+09 9.94601+09 1. 51959+07 0.00000 

5 6 • 59682+09 1.0 9 709 + 0 9 9.79 1 69 + 09 1 . £7946+07 0.00000 

0 4.03460+09 4.48615+06 3.67147+09 1.11491+07 0.00000 

O £.00976+09 £.0£78£+06 £.43099+09 9.93917+06 0.00000 

6 1.02987+09 9.46696+07 1.64901+09 6.96260+06 0.00000 

0 5.39180+06 4.53337+07 1.13462+09 8.13352+06 0.00000 

£.85849+08 £.19774+07 7.67662+08 7.40873+06 0.00000 

1 • 32865 + 06 1 .07527+07 9.50096 + 06 6.76470 + 06 0.00000 

6.22666+07 5.29937+06 3.65834+06 6.16642+06 0.00000 

4.45301+07 2.62735+06 2.71531+06 9.66396+06 0.00000 

2.42066+07 1.30936+06 1.916 27+06 5.19014+06 0.00000 

1. 32157+07 6.59617+05 1.35973+06 4.79936+06 0.00000 

7.24270+06 3.29735+05 9.61358+07 4.36709+06 0.00000 

3.96420+06 1.66543+09 6.83166+07 4.00949+06 0.00000 

2.19963+06 6.44666+04 4.86922+07 3.66310+06 0.00000 

1.21671+06 4.30133+04 3.47176+07 3.38506+06 0.00000 

6.77591+05 2.19914+04 2.48240+07 3.11279+06 0.00000 

3.78035+05 1.12879+04 1.77647+07 2.66375+06 3.15479+04 
2.11629+09 5.61691+03 1.27665+07 2.63997+06 3.13143+04 
1.16073+05 3.00676+03 9.16188+06 2.42747+06 3.06799+04 
6.69951+04 1.56232+03 6.61640+06 2.236S4+06 3.00941+04 
3.76626+04 8.14317+02 4.77677+06 2.06160+06 £.64464+04 
2.14912+04 4.26036+02 3.49S09+06 1.90123+0/ 2.66962+04 

1.22319+04 2.23724+02 2.90376+06 1.79416+06 2.62632+04 
6.96433+03 1 . 1 791 7+02 1.61771+06 1.61920+06 2.77226+04 
4.00076+03 6.23776+01 1.32206+06 1.49932+06 2.71766+04 
2.29901+03 3.31171+01 9.63302+05 1.38153+06 2.66441+04 
1.32525+03 1.76459+Ot 7.03196+05 1.27696+06 2.61251+04 
7.66321+02 9.43542+00 9.14162+05 1.16066+06 2.96169+04 
4.44491+02 5.06315+00 3.76656+09 1.06246+06 2.91294+04 
2.50610+02 2.72647+00 2.76369+09 1.01112+06 2.46441+04 
I. 50920+02 1.47326+00 2.03176+05 6.36246+05 2.41746+04 
6.63391+01 7 . 96692-01 1.46613+09 6.67266+09 2.37166*04 

5.16629+01 4.34630-01 1.10357+05 0.03746+05 2.32667+04 
3. 09364 + 01 2.37279-01 6.15391+04 7.45161+05 2.26937+04 

1.80348+01 1.29971-01 6.03476+04 6.91170+05 2.24062*04 

1.06617+01 7.14296-02 4.47360+04 6.41341+05 2.19990+04 

6.34466+00 3.93863-02 3.32207+04 3.99390+05 2.13676+04 
3.77962+00 2.17687-02 2.47066+04 5.92663+03 2.11919+04 

2.25761+00 1.20928-02 1.64077+04 3.13634+05 2.06033+04 
1.35266+00 6.73321-03 1.37356+04 4.77400+05 2.04265+04 
6.12616-01 3.76100-03 1.02657+04 4.43662+05 2.00966+04 
4.60635-01 2.10746-03 7.66450+03 4.12660+05 1.67001+04 

^47 


Reference [8], Test #19. 


Altitude, km 


Number Densities, era"* 


Total Mats 
Density, g 'em* 


X, 

0, 

0 

Ar 

115 

4.43E II.* 

8.47E 10 

8..WE 10 

2.47E09 

2.75E-U 

120 

. 2. ICE 11 

3 . 65E 10 

5.CSE 10 

1.07E00 

1.3CE-U 

125 

1.25E11 

2.02K 10 

3.94E 10 

5.SCE0S 

7.96E-12 

130 

7.30K 10 

I.13K 10 

2.71E 10 

3.20E04 

4.73K-12 

135 

5.COE 10 

9.3IE09 

2. 1 IK 10 

2.0IE0S 

3.G7E-12 

140 

3.14K 1U 

4. WE 00 

1.00F. 10 

1.30E0S 

2.14K-12 

145 

1.6IE 10 

2.20K 00 

1.32E10 

(C.8GE07) 

1.23K-12 

150 

1.ICE 10 

1.40R00 

1.10E10 

(4. HE 07) 

9.14E-13 

155 

9.02E09 

l.HEoO 

9.07E09 

7.21E-13 


• l.OOE 10 - 1 X tO 1 * 


Altitude, km * 


Number Density Ratios 

. Mean .Molecular Weight 

«(0),«(0,) 

»(0»(X,) 

100 X i.(Ar)>(X,) 

m 

1.00 

0.10 

0.56 „ 

26.04 

120 

1.5G 

0.20 

0.50 

26.32 _ 

125 

1.03 

0.32 

0.47 

25.92 

130 

2.40 

0.37 

0.45 

25.53 - 

135 

2.20 

0.3S 

0.47 

25.55 

140 

3.40 

0.51 

0.44 

24.71 

145 

0.01 

0.S1 

(0.42) 

23.33 

150 

7.33 

0.01 

(0.35) 

22.82 

155 

7.07 

1,01 


22.5$ 

tea level 



1.19 

28.00 


stcveral assumptions con- 
cerning the molecule-wall interactions have U'en 
made in Hcdin's model, the most important being 
that of complete thermal accommodation (a = 1) 
of all atoms and molecules at the ion source walls. 
Tliis assumption has been nude in our data 
• evaluation as well, although it is not absolutely 
'Sure whether it holds for all atmospheric sj'ccics. 
Indeed a recent measurement of accommodation 
coefficients a by Oros 4 cr (lOOO) indicates that a 
may be well below 1 for X* and 0 5 . and hence 
the respective density values in Table 1 might 
"be somewhat low (10*7). 
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Test No. 19 


0*Tf OCCC»0C« 1 t . 19*0 


MSEC MOO 1 FI CD JACCHIA MoOEL ATMOSPHERE (I96M 
9M TIME 4 HRS 43 HI MS LAT 39.60000 pfc&S LON 9 S.4CC39 CZC-S 


Eld 79. 00000 


It.nnnno AP 16.0000 EXOS TEMP 721.*/06 HOUR AN9 -97.3800 


ALT 

ALT 

DENSITY 

TEMP 

PRESSURE 

MOL. WT 

SCALE HT 



NUMBER OEMS 1 TV (CM- 3) 


INM) 

(AH) 

<6*/ CM3) 

<0*0 

<0YME/CMt> 

(UNI TiESS) 

(KM) 

N (M2) 

N (02 ) 

N(O) 

N<ME) 

N(H) 

65. 

1 to . 

*.49949-11 

339 .0 

*. Z0030-GZ 

26.9 

11.6 

4 . 00000* 1 1 

Z. 50000+10 

7.60000+10 

3 . 40000 + 0 7 

0 . 00000 

/•. 

140. 

4.139*3-1* 

916.* 

6.94539-03 

*5.6 

1 7 . 9 

6.4Z1 79+10 

9.86842+09 

2.28619+10 

2. 10400 + 0/ 

O . DODOO 

• 9. 

190. 

l .*3*00-1* 

*06.0 

*.96*94-03 

*4.3 

22.3 

1 .80342+10 

2 . 34422 + 09 

1 .02036+10 

1 . 68285 + 0 7 

0.00000 

♦ 7 . 

190. 

4. *9* 73- IS 

696.3 

1 .114*3-03 

**.* 

*5. Z 

6 . 19132+09 

6. 98/12+08 

5 . 39505 + 09 

1 . 30951+0 7 

0 .00000 

109. 

too. 

*.0*4*4-13 

*•4 . 9 

9 .32 Z34-04 

*1 . 6 

28.9 

2.34875+09 

2.32162+08 

3.04525+09 

1 . 18529 + 0/ 

0.00000 

119. 

tto. 

*.99993-14 

ZOO . 4 

*. Z* 9* 1-04 

*0.4 

31 .1 

9.39901+08 

8.1 /0 52 + 0 7 

1 . 78675 + 09 

1 .02837+07 

0 .ooooo 

ISO. 

*40. 

4.913/J-14 

/09.4 

1 . 49/26-04 

19.4 

33.5 

3 .8 791 8 + 08 

2.98000+0/ 

1 .0/160+09 

9 .00620 + 06 

0.00000 

140 . 

tto. 

*.99301-14 

Z14.9 

6.2*216-05 

16.4 

35.6 

1 .63208+06 

1 . 10904+0 Z 

6.51446+08 

7.93081+06 

□ .ooooo 

!»! . 

tto. 

1 .41119-14 

M Z . 4 

4. /553/-09 

it. / 

3/. 3 

6 . 95591 +0 7 

4 .10697+06 

3.99462+08 

7.00 72 7 + 06 

a .00000 

IS*. 

SOO. 

9 . 0930*- 1 9 

Z19.0 

*.8*0*9-05 

1Z. 1 

39.1 

2 . 992 7 / + 0 / 

1 . 59 748 + 06 

2. 4 64 50+08 

6 .20490*06 

0.00000 

1 /». 

3*0. 

4. /*99f- 19 

Z20.0 

1 . zoeio-05 

16.6 

40.6 

1 .29733+0/ 

6.14658+05 

1 . 52 776 + 00 

5.50295+06 

a .00000 

lit. 

340 . 

*.93330-19 

Z*0 .3 

I . 05264-05 

16.1 

42.0 

5.659/0+06 

2.39213+05 

9.50/30+07 

4.86620+06 

0.00000 

194 . 

3*0. 

1 . /* 999- 1 9 

zeo.e 

*.999*9-06 

19. Z 

43.5 

2.48336+06 

9.29235+04 

5.93666+0/ 

4.34281+06 

a .ooooo 

to». 

3*0. 

1 .09*19-19 

/*! .0 

4 .19632-06 

15.2 

45.1 

1 .09546+06 

3.64693+04 

3. 71868+0/ 

3 . 06314+06 

0 .00000 

tit. 

400. 

•.*6*99-1* 

Z*1 .1 

*. Z1/Z3-06 

14. Z 

4Z.0 

4 .85719 + 05 

i . * 3»o5-ru4 

2 . 33 52 G + 0 7 

3.4 391 4 + 06 

n . ooooo 

Mtf . 

4*0. 

4 , * 1 1*0- 1 * 

Ztl .2 

1 . 79*90-06 

14.1 

49.3 

2. 16430+05 

5 . 71 535+03 

1 .4/196 + 07 

3.06393+06 

0 .ooooo 

fir. 

440 . 

t. 69/49-1* 

Z*1 .* 

1 . 20 / ZD -06 

13.4 

52.2 

9.69066+04 

2.28155+03 

9.29991+06 

2 . 73160 + 06 

0 .ooooo 

t49. 

490 . 

1 . / 4 /43 - 1 * 

Z*i .* 

6.336 4Z-0Z 

12.6 

53.9 

4 . 359/3+04 

9. 1 5/62+02 

5.09101 +06 

2.436 99+06 

0.00000 

Ml. 

440 . 

1 .14/94-1* 

Z*1 .3 

9.91241-0/ 

11.6 

60. / 

1 .97065+04 

3.69546+02 

3- 742 72 + 06 

2 . 1 7563 + 06 

0 .00000 

*/o . 

900 . 

/. /I 1 1*-1 / 

Ztl .3 

4.99/92-0/ 

10.1 

ZO . I 

8 . 94905 + 03 

1 .49921+02 

2.38387+06 

1 .94360 + 06 

2.611 38+05 

1*1 . 

9*0. 

9.*e*9*-i r 

Z*1 .3 

3.92885 -0/ 

8.9 

80.0 

4 .00267+03 

6. 11418+01 

1 .52237 + 06 

1.73/4 /♦ 06 

2 . 00358+05 

*91 . 

940. 

3.6/499-1 / 

Z*1 .3 

2. /9126-0Z 

/. 9 

91 .2 

1 .07107 + 03 

2.50055+01 

9. 74 737 + 05 

1 . 55420 + 06 

2 . 72654+09 

S0». 

990. 

C.633/C-1 / 

Ztl .3 

* . 2 Z300-0 / 

6.9 

104.2 

8.61386+02 

1 .03290 + 01 

6 .25/16 + 05 

1.3911 / + 06 

2.65204*05 

• 13. 

990 . 

1 .941*3-1 / 

Ztl .3 

1 .09882-0/ 

6.1 

118./ 

3.98335+02 

4 .2 701 7+00 

4.02096+03 

1 . 24003+06 

2 .57999+05 

S«4 . 

900 . 

1.4/419-1/ 

ret .3 

1 .62069-0/ 

5.5 

134.2 

1 . 85023+02 

S . 78099 + 00 

2 . 59824 + 03 

1 . 116/5+06 

2 . 51030*05 

SIS. 

9*0. 

1 .13*33-1/ 

ret .3 

1 .40//9-0/ 

4.9 

150.0 

8 . 63204+01 

7.45154-01 

1 , 68063 + 03 

1 .00150+06 

2 4297+05 

349. 

*40. 

*. *5454-1* 

Ztl .3 

1 . *400 Z-0 Z 

4.5 

165.4 

4 .044 77 + 01 

3.13325-01 

1 .08900 + 05 

6.9S/14+05 

* .3 7792+05 

St*. 

9*0. 

/.•C499-1* 

/* 1 .3 

1 .10449*0/ 

4.1 

1 Z9.9 

1 .90349 + 01 

1 .32400-01 

Z. 08423 + 04 

6.069 / 1 + 0 5 

*.3144 7*05 

*•/. 

990. 

*.414*4-19 

/*! .3 

9.92*02-08 

3.9 

193.* 

8.99639+00 

5. 62224-02 

4 . 61 639+04 

/. 25038 + 05 

e. *5334 + 05 

St*. 

ZOO. 

9.49344-16 

/*1 .3 

8 .9/466-08 

3. / 

20 5.3 

4.2’' lii+OO 

2 . 39904-02 

3.01355+04 

6.51819+05 

*.19416+05 

399 . 

/*0. 

4 . //**0-19 

Ztl .3 

8. 16*0/- 06 

3.5 

216.1 

2.03528+00 

1 .02063-02 

1 .97459 + 04 

3.86346+05 

* . 1 3690+05 

>99. 

140. 

4.19414-16 

Ztl .3 

/. 45599-00 

3.4 

225 . 9 

9. 741 58-01 

4.43150-03 

I .29605 + 04 

5.2//95+05 

* .001 39+ (1* 

410. 

>90. 

3. /I 91 f- 16 

Zf 1 .3 

6.63614-00 

3.3 

234.9 

4.68203-01 

1 .91022-03 

0 . 52702 + 03 

4 . / 5319 + 05 

* .02 ,0O + O» 

4*1 . 

/to. 

3.3*144-19 

fti .3 

6. *9/98-00 

3.* 

*43.3 

2.23955-01 

8 . 34229 -04 

5 . 02329+03 

4 .20334 + 05 

1 .07553 + 05 

451 . 

900. 

t . 99* /• - 1 9 

rt 1.3 

5. /9904-06 

3.1 

*51 .* 

1 .09491 -01 

3 . 64496-04 

3 . 71 701 + 0S 

3 . 0 92 19 + 0 5 

1 .92507*05 

44S . 

• to . 

*.6*053-16 

Z*1 .3 

5.361 Z6-O0 

3.0 

*59.0 

5 ,3* 70 7-02 

1 . 59994-04 

* .46264 + 03 

3.40446+05 

i . 0 761 •• 05 

43 3. 

940 . 

2.43990-14 

ZZl .3 

4.96804-00 

2.9 

266.6 

2.60218-0* 

7.05510-05 

1 .63531+03 

3.1434 7*03 

1 . •*• r r*o% 

494 . 

990 . 

2 . 21 1 3*- 1 6 

/2 1 . 3 

4. 6145 Z-08 

2.9 

2 74 .2 

t .2/610 02 

3.1251 7-05 

1 .08839 + 03 

2 .04106+05 

I . 70*82+05 

4 19 . 

990 . 

2.012/0-19 

/*! .3 

4.29430-06 

2.8 

281.9 

6.28342-03 

1 .39059-05 

7.2601 7+02 

*. 50/5/+O5 

1 . 7302 7+05 

499. 

900 . 

1 .63996-16 

Ztl -3 

4 .00409-08 

2.8 

289.6 

3 .10582-03 

6. 21529-06 

4.853 76 + 02 

2 . 321 69 + 05 

1.6950 7+05 

499. 

9*0. 

1 .9//61-16 

7*1 . 3 

3. Z4056-08 

2 . 1 

29/9 

1.5411 3-03 

2. 79027-06 

3 .25216+02 

2.10052+05 

X .6331 9 + 0* 

iQf. 

• 40 . 

f .93909-19 

/*! .3 

3.5 006/09 

2.6 

306.2 

7. 67661 -04 

1 .2581 Z - 06 

2 .13382 + 02 

1 . 9014 / + 05 

1 .61 254 + 05 

919 . 

960 . 

1 .40839-18 

Z*1 .3 

3.2624308 

2.6 

314.8 

3.83844-04 

5.69000-07 

1 .46963+02 

1 . 72221 +05 

1.57311 +0# 

• >9. 

*90 . 

1 .293 /* - 1 6 

ZZl .3 

3 .08305 00 

2.5 

323.7 

1 .9265604 

2 . 59160-07 

9.91149+01 

1 . 560 70 + 0* 

t . 53403 + 05 

*40 . 

IOOO . 

1 .19002-16 

n \ .3 

*.900 /9-08 

2.9 

332.9 

9 . 70590-05 

1 . 10386-0/ 

6.69802+01 

1 .41509 + 05 

1 .49/73 + 03 
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Reference [9], Test #20. 

% Composition Total No. Dens./cc Mass Dens., g/cc 


/lltllrliue, 

km 

N, 

o. 

O 

menu 

Mol. Wt. 

Ti 

- T. 

T { 

- Ti 

Ti 

- T. 

Ti 

- Ti 

110 

80.7 

13.6 

5.7 

27.9 

8.8 

+11* 

9.4 

+ 11* 

4.1 

-11* 

4.4 

-11* 

120 

78.3 

12.2 

9.5 

27.4 

2.6 

+ H 

2.4 

+ 11 

1.19 

-11 

1.09 

-11 

130 

75.8 

10.1 

14.1 

26.7 

9.9 

+10 

6.4 

+10 

4.4 

-12 

2.8 

-12 

140 

73.2 

8.2 

18.6 

26.1 

4.8 

+10 

3.0 

+10 

2.07 

-12 

1,31 

-12 

150 

70.5 

6.8 

22.7 

25.6 

2.7 

+10 

1.54 

+10 

1.14 

-12 

6.5 

-13 

160 

66.4 

5.7 

27.9 

24.9 

1.69 

+10 

9.0 

+9 

7.0 

-13 

3.7 

-13 

170 

61.6 

4.0 

33.5 

24.2 

1.14 

+ 10 

5.8 

+9 

4.6 

-13 

2.3 

-13 

180 

56.0 

4.2 

39.8 

23.4 

8.0 

+9 

4.0 

+9 

3.1 

-13 

1.57 

-13 

100 

52.7 

3.8 

43.5 

22.9 

6.0 

+9 

2.9 

+9 

2.3 

-13 

1.12 

-13 

200 

49.8 

3.5 

46.7 

22.5 

4.6 

+9 

2.25 

+9 

1.72 

-13 

8.4 

-14 

210 

49.2 

• 3.0 

47.8 

22.4 

3.9 

+9 

1.86 

+9 

1.44 

-13 

6.9 

-14 


• Power o! 10 by which preceding number must be multiplied. 


NEUTRAL COMPOSITION OF THE ATMOSPHERE 



Fig. 6. Variation of 0* particle density with altitude determined from nodal points of a 
plot similar to Figure 3 drawn for 0> peak heights. Solid and dashed curves are based on same 
assumptions as those in Figure 5. 
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ALTITUDE (km) 

Fig. 7. Variation of 0 particle density with altitude determined from nodal points of a 
plot similar to Figure 6 drawn for 0 peak heights. Solid and dushed curves are based on the 
same assumptions as those in Figure 5. 



Fig. 5. Variation of N* particle density determined from nodal points of Figure 3 and com- 
panion plot for N (not reproduced in this paper). Solid curve assumed n* = n* in (1). Dashed 
curve assumes all particles ionized in electron beam have adjusted to temperature of ion source 
parts. 
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Test No. 20 


MSFC **00 me* J AC CM I A MOO CL ATMOSPHERE ( 1 SS/) 

*A?e atm s. (us sm rite d wrs so mi ms lat st.soooo octs long -ios.asooo ocgs 

rio //.ooooo rto* se.ooooo a* 5.0000 exos temp sss.asss hour am* -04. *901 


ALI 

alt 

OEMS ITT 

TEMP 

PRESSURE 

mol. yr 

SCALE MT 



NUMBER DENSITY (CM-31 

(MM) 

IRM) 

< GM/CMS) 

(04) 

(OYNE/CMt) 

(UNITLESS) 

(KM) 

N(N2) 

N(OC) 

N(O) 

N ( HE ) 

NfM» 

•s. 

ISO. 

S. 49*44-1 1 

399.0 

* . /003Q-0E 

*6.9 

11.6 

4 .00000+ 1 1 

/. 50000*10 

/. 60000+ 10 

3.40000+0/ 

0.00000 

/•. 

140. 

4.1/054-12 

4**. 4 

S.SS9S/-0 3 

*5.5 

1 /.I 

6.91 /62+10 

9.86160*09 

2,34223+10 

2.23/03+0/ 

0.00000 

M. 

too. 

t .149*4-1* 

9*9.9 

* . 34944-03 

*4.1 

21 .0 

f . /2966M0 

2.21522*09 

1.03126+10 

1 . Z2434+0 / 

0 .00000 

t /. 

ISO. 

4.31SCS-19 

SI*.* 

9. *90 34-04 

**./ 

24.2 

3. 50/14*09 

6.15206*06 

5.23930+09 

1 .41500 + 0/ 

0.00000 

tos. 

soo. 

I . /032S-13 

*5/.e 

4 . 4 3*0*- 04 

*1.3 

2/.0 

1 .96/15+09 

1 .69090*00 

2.65396+09 

1 .1903/+O/ 

0.00000 

Its. 

sso. 

S .O04SC- 14 

•91.1 

2.14492-04 

*0.0 

29.5 

/. 44/43+06 

6.20340*0/ 

1 .61396+09 

1 .030/5+0/ 

0.00000 

ISO. 

S40. 

3 . S3** f- 14 

•9S.0 

1.13/36-04 

16.9 

31 .* 

2.0/6 23+00 

2.09656*0/ 

9.32666+0S 

0.94602+06 

0.00000 

140. 

too. 

t .0*144-14 

•S3. 4 

S.1/431 -05 

10.1 

33.6 

1.13415+06 

/. 23929*06 

5.46192+00 

/. 005/6+06 

0.00000 

t»l . 

tso. 

1 .0*5)9-14 

•ss.o 

3 .4*921-05 

1/.3 

39.5 

4.52063+0/ 

2.936/4*06 

3.22690+06 

6.03346+06 

0.00000 

IS*. 

>00. 

• .03***- 1 9 

SS/.9 

1 .99939-03 

16. / 

3 /. 1 

1.026 14+0/ 

0,96/34+05 

1.91009+00 

9.99550+06 

0.00000 

t />, 

3*0 . 

3.441*0-19 

••• . 3 

1 .1//S4-09 

16.2 

30.3. 

/. 4*211+06 

3.21253+05 

1 .14638+00 

9.26064+06 

0.00000 

IS>. 

940. 

*.004*0-19 

•••.« 

/. 060/4-0* 

15.* 

39.9 

3.03/15+06 

1 .19/16+05 

6.8//6/+0/ 

4.63960+06 

0.00000 

IS4 . 

3*0. 

1 .1**50-19 

•SS.l 

4.3*145-06 

19.3 

41 .4 

1 .25045+06 

4.19/24+04 

4.1412/+0/ 

4.06*61+06 

0.00000 

tos. 

9*0. 

/. 13303-1* 

•St . 3 

* . #9322-0* 

14. / 

43.2 

5.1 //94+05 

1.53239+04 

2.5019/+0/ 

3 . 59920+00 

0 . 00000 

SIS. 

400. 

4.3413S-1* 

•SS.4 

1 . /149S-0S 

14.1 

45.9 

2.19591+05 

5.629/6+03 

1.51639+0/ 

3.1/552+06 

0.00000 

It/. 

4*0. 

t.S/Z/MS 

•SS.4 

1. 11991-OS 

13.3 

40.4 

9.02441+04 

2.00091+03 

9.21001+06 

2.80392+06 

0.00000 

19/. 

440. 

1 . S/9S0- 1 • 

•SS.S 

/. 9*019-0/ 

12.4 

92.3 

3. /9/2/+04 

/. /3/52 + 02 

5.62133+06 

2.4///0+06 

0.00000 

*4*. 

4*0. 

1 .o*st*-ts 

SSS . 9 

5. *1*94-0/ 

11.4 

S/.4 

1 .60603+04 

2.09399+02 

3.43/80+06 

2.19106+06 

0.00000 

III. 

440. 

s.ssoos-w 

•S9.9 

3. /469S-0/ 

10.3 

63.9 

6.82/10+03 

1 .000/0+02 

2.10054+06 

1 .93900+06 

0.00000 

*/0. 

son. 

4 . S*4*S- 1 / 

SSS. 9 

3 .**4*4-0/ 

0.0 

0*./ 

2.916/1+03 

4.11909+01 

1 .29696+06 

1 . /I /16+06 

5 . 154S/*05 

cst . 

s*o. 

3 .**991 - 1 * 

•St. 9 

2.61*10-0/ 

S • 9 

9S.6 

1 .25229+03 

1 .56/32+01 

8 .00023+05 

1 .521 /9+O0 

5.0/604+05 

SSI . 

940. 

*.*•4*9-1/ 

SSS. 9 

*. 1*042-0/ 

9.9 

113.0 

9.40314+02 

5.99/20+00 

4.940 /0+O5 

1 .34959+06 

4.9*6/2+05 

SOS. 

9*0. 

1 .**104-1 / 

SSS . 9 

1 .43S/4-0/ 

9.1 

130.6 

2.34262+02 

2.30/5/+00 

3.069/3+05 

1 . 19//1+06 

4 . /6109 + OS 

>19. 

9*0. 

1 . **0*5-1 / 

SSS. 9 

1 .5«05/-O/ 

4.5 

149.4 

1 .0*099+02 

6.92601-01 

1 .90941+05 

1 .06366+06 

4.64*05+05 

9S4. 

SOO. 

1 .010*9-1/ 

•SS.S 

1 .40 0*2-0/ 

4.1 

16/. 0 

4.46/62+01 

3.4/31 r-Oi 

1 .19093+05 

9.452S5+05 

4.50/09+05 

SSf. 

•so. 

*.*•/*/-!* 

SSS. 5 

1 .250*1-0/ 

3. / 

169.3 

1 .96496+01 

1 .3964/-01 

/. 44012+04 

6.40600*05 

4 .3/660 + 05 

94f . 

•40. 

S.S13SS-I* 

••*.5 

1.12/35-0/ 

3.4 

201.4 

6.663*1+00 

5.34190-02 

4.6/061+04 

/. 40033+05 

4.25099+05 

S9S . 

•so. 

9.***9*-l* 

SSS. 9 

1 . 02434-0 / 

3.C 

216.1 

3.055OO+OO 

2.1110/-O2 

2 . 9366 / + 04 

6.06103+05 

4.1*946+05 

»•/. 

•SO. 

9 . 094*9- 1 * 

SSS . 9 

9 . 3*433-0* 

3.0 

229.4 

1 . /I 936*00 

0.39309-03 

1 .65133 + 04 

9.9353**05 

4 .01*10 + 05 

ITS. 

#00. 

4.4 /SO*- 1* 

•SS.S 

*. *0219-0* 

2.9 

241./ 

/. /034 /-0 1 

3.39312-03 

1 .1 / 010*04 

5.292*3+05 

3.606 /O* OS 

9SS. 

/*0. 

3 . SSI * /- 1 * 

SSS. 9 

/. 93419-0* 

2.4 

*93.1 

3.46/90-01 

1 .34S9/-03 

/. 41543*03 

4 . /* 1 04 + 05 

> . /69 1 1 +05 

9SS. 

f 40 . 

3.939/3-1* 

SSS. 9 

/.3434S-0* 

2./ 

263.9 

1 .S6//5-01 

5.43592-04 

4. /II 32*03 

4.215*4*05 

3. #65*0+05 

410, 

ISO. 

3.1 /4*1 - 1 • 

SSS. 5 

*.*1 /56-0* 

2.6 

2/4.4 

/. 11993-0* 

2.20530-04 

3.00093*03 

3. /*• 10 + 00 

3 . 56 06 T « 0 9 

4#t. 

/0O. 

*.4*43*14 

SSS. 9 

6.940*9-06 

2.5 ‘ 

*44.0 

3.24 /09-OS 

0.992/1-05 

1 .91*32*03 


/ 

Ol . 

400 . 

*.944(9-1* 

••*.9 

S.923//-0* 

2.4 

295.1 

1 .46006-02 

3 .99549-09 

1 .2*6/9 + 03 

3.01141*05 

3 . 3661 2*09 

44 9 . 

• *0. 

* .39/35- 14 

SSS. 9 

5.5420S -0* 

2.4 

305.5 

6.04/99-03 

I .51 /St-05 

/.0 /31 3*02 

f . 69534 + 05 

3.29354+05 

4)9 . 

*40 . 

*.14*1 /- 1 6 

**9.9 

5.196*4-0* 

2.3 

31S.1 

3 . 1 *463-03 

6.202//-O6 

5.06521+02 

2.413*4+05 

3. *0309+ Of 

4S4 . 

• SO . 

1 .9*299-1* 

SSS. 9 

4 * *6 3*2-0* 

2.2 

3*7.0 

l . 46602-03 

2.613*1-06 

3.260/0+02 

2.16324+09 

3.11 /35« Of 

4/f . 

*•0. 

1 ./9ft /-l* 

SSS. 5 

4.99*12-0* 

2.2 

336.1 

6.64633-04 

1 .092*1-06 

2. I 1191+02 

1 .939 /5 + 05 

3.03352+05 

44S. 

SOO . 

1 .*4*39-1* 

SSS. 9 

4.33*21-0* 

2.1 

349.5 

3.20460-04 

4.90694-0/ 

1 .36002 + 02 

1 . /4040 + 09 

2.05*36+05 

ASS. 

• to. 

1 . 91 **9- 1* 

*69.9 

4.100/4-0* 

2.1 

361 .2 

1 .S0 62/-04 

1 .93950-0/ 

0.09055+01 

1 . 56246+05 

2.6 /394 + 05 

*0 / . 

S40 . 

1 .3S/99-1* 

SSS. 9 

3.0*332-00 

2.0 

3/3.2 

/. 10931-05 

8 .20640-06 

5. /0S95 + O1 

1 .40355 + 09 

*. /0 /eo+us 

sts . 

*•0. 

1 .29000-10 

SSS. 9 

3.603*5-0* 

2.0 

369.9 

3 . 3692 /-OS 

3.495/2-08 

3. //S23 + 01 

t .*61 54 + 05 

* /24 1 / + 0 5 

**• . 

• 40. 

1 .19434-14 

•99. 9 

3.5004/-0* 

*+» 

396.0 

1 .603*9-05 

1 .49602-00 

2.4/16/+01 

1.13455+05 

*.6522 / Of 

*40. 

tooo. 

1 . 10/29-10 

•SS.S 

•V.3315/-0* 

1 .9 

410.9 

/. 660*2-06 

6.43199-09 

1 . 6206 /+ 01 

1 .0*094+05 

* . 5636 t *05 
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Reference [10] , Test #21 . 


Altitude, 

p(N,). 

g cm“ J 

n(Nj), particles cm - * 

7V. 

. °K 

T« 

•K 

A r „ No. 

cm' 1 











km 

Upleg 

Downleg 

Upleg 

Downleg 

Upleg 

Downleg 

Upleg 

Downleg 

Upleg 

Downleg 

110 







628 


2.33 4- 4 


120 







749 


3.12 4*4 

1.37 4-4 

130 


3.05 - 12 


7.77 4* 10 


470 

823 


3.84 4-4 

1.77 4- 4 

140 

1.14 - 12 

1.72 - 12 

2.43 + 10 

3.6G 4- 10 

569 

528 

860 


4.34 4-4 

2.78 4- 4 

1A0 

0.22 - 13 

8.40 - 13 

1.33 4- 10 

1.79 4- 10 

623 

620 

887 

860 

4.63 4- 4 

3.47 4-4 

100 

3.50 - 13 

4.59 - 13 

7.46 +9 

9.78 4- 9 

674 

712 

908 

908 

4.91 4-4 

3.53 4-4 

170 

2.13 - 13 

2.71 - 13 

4.54 +9 

5.77 4-9 

719 

779 

013 

939 

5.34 4-4 

4.06 4* 4 

180 

1.33 - 13 

1.75 - 13 

2.84 +9 

3.73 4-9 

757 

820 

924 

066 

7.55 4-4 

7.03 4- 4 

100 

8.43 - 14 

1.18 - 13 

1.80 +9 

2.51 4- 9 

786 

845 

945 

992 

2.14 4- 5 

1.22 4- 5 

200 

5.39 - 14 

8.00 - 14 

1.15 4- 9 

1.70 4- 9 

807 

855 

960 

1013 

3.25 4- 5 

1.97 4*5 

210 

3.47 - 14 

5.50 - 14 

7.40 + 8 

1.17 4-9 

822 

860 

982 

1045 

3.79 4- 6 

2.99 4-5 

220 

2.28 - 14 

3.82 - 14 

4.86 +8 

8.14 4-8 

834 

862 

1018 

1071 

4.08 4- 5 

3.6C 4- 5 

230 

1.50 - 14 

2.00 - 14 

3.20 4* 8 

5.67 -r 8 

843 

865 

1082 

1092 

4.16 4- 5 

3.98 + 5 

210 

9.80 - 15 

1.80 - 14 

2.09 +8 

3.96 4- 8 

848 

807 

1145 

1119 

4.04 4- 5 

■1.03 4-5 

2.00 


1.31 - 14 


2.79 4- 8 


870 

1214 

1140 

3.77 4-6 

3.90 4 5 

200 

. 

9.15 - 15 


1.95 4- 8 


874 

1293 

1187 

3.49 4-5 

3.62 4- 5 

270 







1383 

1230 

3.22 4- 5 

3.37 4- 5 

280 







' 1462 

1277 

2.93 4-5 

3.13 4- 5 

290 







1520 

1325 

2.07 4- 5 

2.90 4- 5 

300 







1557 

1388 

2.43 4-5 

2.71 4-5 

310 







1583 

14G7 

2.22 4- 5 

2.52 4- 5 

320 







1599 

1536 

2.02 4- 5 

2.34 -I- 5 

330 







1615 

1588 

1.83 4-5 

2.17 4- 5 

340 







1620 

1625 

1.67 4- 5 

2.02 4- 5 
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Test No. 21 


*src hoc into aacchia moocl atmosphere (i*07> 

OA?C MOVCM0C* to, IMt A* TIME *1 HRS 41 MIN* LAT 3 r . 43000 OCAS LONA -75. 44000 OCA* 

RIO 41.00000 Pt«» *4.00000 AC 4.0000 CXOS TEMP 637.134* HOUR ANA -263.2114 

ALT ACT 0CN4ITY TEMP PRESSURE MOL . VT SCALE HT NOM6C* DENSITY (CM-3) 


<NM> 

(KM) 

(AM/CM3) 

(OK) 

CDYNC/CM2) 

(UNITLCS6) 

66 . 

120. 

2.45946-11 

355.0 

2. 70090-02 

26.9 

76. 

140. 

4.05557-1* 

567.9 

7.46196-03 

23.7 

66. 

190. 

1.30*49-12 

666.2 

3.04539-03 

24.5 

97. 

160. 

5.41570- 13 

752.3 

1.44930-03 

25.4 

106. 

too. 

2.54 706-13 

769.2 

7.51374-04 

22.2 

119. 

tto. 

1 .2*675-13 

610.0 

4.12653-04 

21 .2 

130. 

940. 

0.90455-14 

621.7 

2.36655-04 

20.2 

140. 

960. 

3.93000-14 

626.4 

1 .40477-04 

19.3 

101 . 

260. 

2.26306-14 

632.1 

6.5761 7-05 

16.5 

162. 

300. 

1 .37626-14 

634.9 

5.35651-05 

17.6 

1 75. 

3*0. 

6.49352-15 

635.5 

3.41323-05 

17.3 

163. 

340. 

5.34349-15 

696.2 

2.20963-05 

16.6 

194. 

900. 

9.41975-15 

696.6 

1 .45100-05 

16.4 

to* . 

360. 

2.21990-15 

696.6 

9.65077-06 

16.0 

• 1 6 « 

400. 

1 .45636-15 

697.0 

6.49665-06 

15.6 

9*7. 

420. 

• 

9 

• 

0 
9 
M 

1 

• 

697.0 

4.42601-06 

15.2 

257. 

440. 

9.46556-16 

637.1 

3.05404-00 

14.6 

949. 

460. 

4.36320-16 

637.1 

2.13710-06 

14.3 

>99 . 

440. 

2.96606-16 

637.1 

1.31613-06 

13.7 

2 70. 

500. 

2.05693-16 

637.1 

1.10/35-06 

12.9 

C61 . 

620. 

1 .42924-10 

637.1 

6.1 7945-07 

12.2 

99 1 . 

540. 

1 .00404-16 

637.1 

9.16653-07 

11.3 

309. 

560. 

7.141 74-1 7 

637.2 

4. 753*6-07 

10.5 

319. 

5*0. 

5.15236-17 

637.2 

3. 75045-07 

9.6 

594. 

600. 

3. 77703-1 7 

637.2 

3.02364-07 

6.7 

339. 

690. 

2.61644-17 

637.2 

2.46964-07 

7.9 

349. 

940. 

2. 14409-17 

637.2 

2.09003-07 

7.1 

360. 

960. 

1 .6*460-1 7 

637.2 

1.764*6-07 

6.5 

>67. 

660. 

1 .31947-1 7 

437.2 

1.54661-07 

5.9 

9 7*. 

700. 

1 .097*6-17 

437.2 

1 .35710-07 

5.5 

969. 

790. 

6.60774-16 

637.2 

1 .2031 /-Of 

5.1 

399. 

740. 

7.39066-16 

637.2 

1 .07577-07 

4.6 

410. 

760. 

6.31565-1* 

637.2 

9.66303-09 

4.J 

421 . 

7*0. 

5.46752-1* 

637.2 

6.7**07-00 

4.3 

43f . 

600. 

4.76944-16 

637.2 

7.97396 -06 

4.2 

449 . 

• 20. 

4.23614-16 

637.2 

7.27666-06 

4.1 

453 . 

• 40 . 

3 . 76066-16 

637.2 

6.66436-06 

3.9 

464 . 

• 60. 

9.39359-16 

697.2 

6.11750-06 

5.9 

479 . 

660 . 

3.06022-16 

637.2 

5.62773-06 

3.6 

469. 

900 . 

2. 76104-1* 

637.2 

3.160*1-06 

3.7 

496. 

*20. 

2.33143-16 

637.2 

4. 76657-06 

3. 7 

*0 7 . 

#40. 

2.310*9-1* 

637.2 

4.42/43-06 

3.6 

916. 

• 60. 

Z. 11464-16 

637.2 

4.09914-06 


929. 

960. 

1 .93923-16 

637.2 

3.60005-06 

3.6 

• 40. 

1000 . 

1 . 76123-16 

637.2 

3.3* 705-06 

3.5 


(KM) N(Nt) N(0«) N (Ol N(HC) N(H) 

11, « 4 , 00000 ♦ 1 1 7. 30000*10 7. *0000*10 3 . 40000* 0 7 0.00000 

19.6 6 . 36S0 7+ 10 9.61024+09 2.17327+10 2.07962+07 0.00000 

14 .9 1. 93622+10 £.59111+09 1.01604+10 1.60042+07 0.00000 

24.6 7 . 42263+09 6 . 70362+06 3.64432+09 1.33426+07 0.00000 

32.0 3.19904+09 3.324*1+06 3.39374+09 1.13370+07 0.00000 

34.7 1.42069+09 1.33**4+04 e. 12941+09 1.01629+07 0.00000 

37.2 6.59142+04 5.57*29+07 t. 36233+09 9.04331+06 0.00000 

39.3 3.11714+04 2.37296+07 6.44941+04 6.09420+06 0.00000 

41.6 1.49233+06 1.02341+07 3.79667+06 7.26963+06 0.00000 

43.5 7.21023+07 4.45747+06 3.62199+08 6.54395+0* 0.00000 

45.2 3.50713+07 1.95645+06 2.53024+06 5.69950+06 0.00000 

46.6 1.71570+07 6.64275+05 1.6*101+06 5.32450+06 0.00000 

46.3 4.43594+06 3.43996+05 1.12022+06 4.60966+0* 0.00000 

49.6 4.16732+06 1.71521+05 7.46576+07 4.34630+0* 0.00000 

51.3 2.06761+0* 7 . 70016+04 5.01527+07 3.93375+0* 0.00000 

33.0 1.03045+0* 3.47344+04 3.3*444+07 3.5*103+0* 0.00000 

54.9 5.15656+05 1.57469+04 2.2*742+07 3.225*1+0* 0.00000 

57.2 2.59106+05 7.171*9+03 1.53044+07 2.92353+0* 0.00000 

59.9 1.30726+03 3.26141+03 1.03521+07 2. *3130+06 0.00000 

63.9 6.62197+04 1.30430+03 7.01646+06 2.40540+06 9.05393+04 

68.3 3.36770+04 6.96441+02 4.76912+06 2.16426+06 9.03406+04 

73.7 1.71943+04 3.23020+02 3.24796+0* 1.9*42*+0* 6.61977+04 

90.4 6.61307+03 1.50469+02 2.21691+06 1.40357+0* 6. *11 76+04 

6*. 4 4.534*5+03 7.04201+01 1.51*30+0* 1 .*4024+0* 6.40960+04 

97.6 2.34216+03 3.309*6+01 1.03965+0* 1.49251+0* 4.213*9+04 

106.5 1.21434+03 1.5*225+01 7. 14263+05 1.35663+06 6.02329+04 

120.4 *.319*7+02 7.40599+00 4.91797+05 1.23776+0* 7.63627+04 

133.2 3.30114+02 3.52564+00 3.39333+05 1.12611+0* 7. *9697+04 

14*. 4 1.73076+02 1 .*65*6+00 2.34*29+05 1.02671+0* 7.46367+04 

159.7 9.107S2+01 6.09269-01 1.62572+05 9.36991+OS 7.31432+04 

172. A 4.60993 + 01 3.90tS2~0S 1.12670+09 6.96740 + 09 7.14*43+04 

164.6 2.94941+01 1.666*4-01 7.693*1+04 7.624*2+09 6.96*17*04 

196.0 1.35*10+01 9.17966-02 9. 47936*04 7.14*66+09 6.6339**04 

20*. 1 7.23901+00 4.46002-02 3.62903 + 04 *.93*64+09 6. *6167*04 

215.1 3.677*5+00 2.16519-02 2. *7746+04 9.976*9*09 6.93494*04 

223.2 2.06455+00 1.07666-02 1.67764+04 5.47163+05 *.39129+04 

250. 3 1.12443 + 00 5.33334-03 1.31976+04 3.00979 + 09 6.29193+04 

236.7 6.06611-01 2.64436-03 9.29297+03 4.36919+09 6.11696*04 

242.5 3.30537-01 1.31621-03 6.95626+03 4.20992+09 9.96449+04 

247.6 1.60120-01 6.57661'04 4.63442+03 3.63691+09 9.69*10+04 

252.7 9.64609-02 3.296*4-04 3.26217+03 3.33763+09 9.73117+04 

297.4 5.40232-02 1.6607/-04 2.32669+03 3.24701+09 9.00994*04 

261.6 2.97327-02 4.39293-05 1. *5556+03 2.96149+09 9.49121*04 

26*. 1 1.641 73-02 4.29730-09 1.1 7913*03 2. 7369**05 3-37996*04 

270.4 9.09439-03 2.1*749-05 6.41342+02 2.91733*09 9-26374*04 
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Reference [lO] , Test #22. 


Itituda, 

km 

p(N«), 

g cm'* 


n(Ni)» particles cm - * 

r N. 

, e K 

T* 

°K 

jV«, No. 

cm** 

Upleg 

Downleg 

Upleg 

Dowoleg 

Upleg 

Downleg 

Upleg 

Downleg 

Upleg 

Downleg 

100 









897 



no 




. S 





924 


8.40 + 4 

120 









939 


1.02 + 5 

130 









971 


1.17 + 5 

140 








924 

1029 

1.65 + 5 

1.35 + 5 

150 








1050 

1103 

1.90 + 5 

1.58 + 5 

160 

5.81 - 13 

4.94 - 13 

1.24 +10 

1.05 + 10 

666 

686 

1208 

1182 

2.10 + 5 

1.85 + 5 

170 

3.44 - 13 

2.97 - 

- 13 

7.34 + 9 

6.33 + 9 

716 

730 

1351 

1277 

2.28 +5 

2.08 + 5 

180 

2.12 - 13 

1.83 - 

- 13 

4.52 +9 

3.90 +9 

760 

781 

1467 

1372 

2.48 + 5 

2.30 ■+- 5 

190 

1.36 - 13 

1.18 - 13 

2.90 +9 

2.52 +9 

790 

821 

1573 

1467 

2.75+5 

2.55 + 5 

200 

8.88 - 14 

7.87 - 14 

1.89 + 9 

1.68 +9 

832 

840 

1668 

1573 

3.12 +5 

2.95 5 

210 

5.03 - 14 

5.31 - 14 

1.26 +9 

1.13 +9 

864 

873 

1747 

1694 

3.70 + 5 

3.50 + 5 

220 

4.01 - 14 

3.63 - 14 

8.55 +8 

7.74 +8 

890 

893 

1784 

1773 

4.35 + 5 

4 .30 + 5 

230 

2.77 - 14 

2.53 - 14 

5.91 +8 

5.39 +8 

905 

908 

1794 

1831 

5.15 +5 

5.15 +5 

240 

1 .98 - 14 

1.77 - 

- 14 

4.22 +8 

3.77 + 8 

014 

917 

1800 

1858 

5.90 + 5 

5.90 + 6 

250 

1 .42 - 14 

1.26 - 

- 14 

3.03 +8 

2.69 + 8 

920 

924 

1794 

. 1863 

6.50 +5 

G.50 + 5 

260 

1.01 - 14 

D.12 - 15 

2.15 + 8 

1.05 + 8 

924 

928 

1789 

1852 

7.00 + 5 

7.00 +5 

270 

7.20 - 15 

6.55 - 15 

1.54 +8 

1.40+8 

026 

032 

1768 

1842 

7.40 + 5 

7.40 + 5 

280 

6.12 - 15 

4.68 - 15 

1.09 +8 

9.08 + 7 

920 

935 

1747 

1815 

7.75 + 5 

7.75 + 5 

290 

3.67 - 15 

3.36 - 15 

7.83+7 

7.16 + 7 

930 

938 

1726 

1773 

8.00 +5 

8.00 +5 

300 




* 


931 

941 

1609 

1731 

8.30 +5 

8.30 + 5 

310 








1668 

1689 

8.40 + 5 

8.40 + 5 

320 








1641 

1647 

8.40 +5 

8.40 + 5 

330 








1598 

1598 
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Test No. 22 




OATf *Mll 10. )•#} 


MSFC MOOirm JACCMtA WOfL ATMOSPHERE <l**/> 
frM TINE El HUS 4 MIMS LAT 37.63000 0C&9 LON* **/». 44000 DESS 


rv.COuSC 


$4,0000 EXOS TCNP 445.1344 HOUR AMS 


ALT 

ALT 

DEM* ITT 

TEMP 

PRESSURE 

MOt. VT 

SCALE MT 



MUM0E4 OCNSITY (CM-3) 


(MM) 

(KM) 

(6M/CM3) 

(OKI 

(0TME/CM2) 

(UNITLESS) 

(KM) 

N(N*| 

N(OC) 

N(O) 

N<«ei 

N/HJ 

• ». 

ito. 

t. 49444-11 

335.0 

*. 70030-02 

*0.9 

11.0 

4 .00000+ 1 1 

7.50000+10 

/. 60000+ 10 

3.40000+07 

0.00000 

n. 

140. 

3.4/49E-1* 

41*.* 

/. 4/493-03 

*5./ 

*1 .1 

0.2561 5*10 

9. 73135+09 

2.08459+10 

2.00020*0/ 

0 .00000 

• 4. 

140. 

1.35440-1* 

Z34. / 

3.45*49-03 

24.7 

*7.3 

*. 02/40*10 

2. 70010+09 

9.99/18+09 

1.53503+07 

0 .ooooo 

5/. 

140. 

5.44541-13 

434.1 

1./5545-03 

*3.7 

31 . / 

0.36444+09 

1.02102+09 

5. 7/1*3+09 

1 .20/74+07 

0.00000 

104. 

too. 

t.540tt-13 

444.1 

9.45/43-04 

**.7 

35.* 

3.65542+09 

4.24312+00 

3.0**31+09 

1 .12314+07 

0.00000 

lit. 

»0. 

1.50454-13 

410.* 

5.59*45-04 

*1.7 

36.0 

1 .64019+09 

1 .4/529+00 

2.3/331+09 

9.99362+06 

0.00000 

130. 

r4o. 

4.04144-14 

4*5.1 

3.3434/-04 

*0.8 

40.0 

9.44741+08 

6.54099+0/ 

1 .5924 7 + 09 

8.98933+00 

0.00000 

140. 

>40. 

9.3394/-14 

933.4 

2.04502-04 

19.9 

43.0 

4.85998+08 

4.00993+07 

1 .00364+09 

6.13621+06 

0.00000 

151 . 

>40. 

3. >59/3-14 

934.5 

1,3*514-04 

19.* 

45.2 

2.5 *408+08 

1.49965+07 

7.43915+08 

7.39134+06 

0.00000 

!•«. 

300. 

>.03*40-14 

941 .3 

4 , 40142-05 

14.5 

47.3 

1.32444+06 

9.08628+06 

5.13/27+08 

«. 73029+06 

0.00000 

i />. 

3*0. 

1 .*4455-14 

94*. 9 

5.44404-05 

17.9 

49.2 

6.94999+07 

4.37009+00 

3.56295+00 

6.13/90+06 

0.00000 

141. 

340. 

4. 454*4-15 

943.4 

3.414*2-05 

1 7.4 

51 .0 

3. 70894+07 

2.12220+06 

2.4/943+08 

5.60392+06 

0.00000 

144. 

340. 

9.403/*- 15 

944.4 

2.54344-05 

1 7.0 

52. / 

1 .9/720+0/ 

1.034*1+06 

1 . 7 3034+08 

5.12084+06 

0.00000 

*05. 

340. 

3. Z4941-15 

944./ 

1 . 78441-05 

14.6 

54.3 

1 .05851+0/ 

5.064*0+05 

1 .21062+08 

4.66280+06 

0.00000 

>14. 

400. 

> . 5410/- 1 5 

944.9 

1 .*40*4-05 

16.2 

55.6 

5.68955+00 

2.49108+05 

8.48993+0/ 

4.28497+06 

0.00000 

Ilf. 

4*0. 

1 . /4014-15 

945.0 

4./1C14-06 

15.9 

57.4 

3.06992+06 

1 .230/4+05 

5.96/10+07 

3.92324+06 

0.00000 

*»/. 

440. 

1 .MO/*- 1 5 

945.0 

6.1 7078-04 

15.5 

59.0 

1.66263+00 

6.10648+04 

4 .20308 + 07 

3.59404+06 

0 .ooooo 

•44. 

440. 

4 . 5344*- 14 

949.1 

4.4**00-00 

IS.* 

40. / 

9.03/62+05 

3.04231+04 

2.96674+07 

3.29423+04 

0.00000 

>54. 

430. 

4.01114-1* 

945.1 

3.19404-04 

14.4 

4*. / 

4.93033+05 

1.52213+04 

2.09839*07 

3.02101+06 

0 . ooooo 

2 /O • 

500. 

4. *443*- 14 

943.1 

2 . 34322-08 

14.3 

45.2 

2.69925+05 

/. 64626+03 

1 .48723*07 

2. 7 718 7*06 

3.691 76*04 

>41 . 

5*0. 

3.04944-14 

545.1 

1 . 73483-00 

13.6 

08.0 

1 .40296+05 

3.65643+03 

1.05620*07 

2.54456+06 

3.064/3+04 

>51 . 

540. 

>.14109-14 

945.1 

1.30132-0* 

13.2 

71 .3 

8.1 7600+04 

1.952/6+09 

7.51542+06 

2.33/06+06 

3. 76342 + 04 

10>. 

440. 

1.54404-14 

945.1 

9.901 74-0/ 

12.4 

75.3 

6.5231 7+04 

9.92/10+0* 

5.354/4+06 

2. 14 754 + 06 

3 . 704*8 + 04 

>14. 

540. 

1.14041-14 

945.1 

7.05113-0/ 

11.9 

80.1 

2.51090+04 

5.06632+02 

3.6*422+06 

1.97439+06 

3.6*723+04 

3*4. 

400. 

4.55541-1 / 

945.1 

4.00910-07 

11. C 

85.4 

1 .39658+04 

2.59563+0* 

2. 74014+04 

1.41601 +06 

3.99*21+04 

315. 

4*0 . 

4.3/1 /*- 1 / 

945.1 

4. 79963-0/ 

10.4 

9*. 5 

7.81627+03 

1.33493+02 

1.96508+06 

1.6711 7+06 

3 .4 7916* 04 

345. 

440. 

4 . /941 *- 1 / 

945.1 

3.494/3-0/ 

9.7 

100.4 

4.36267+03 

6.69169+01 

1 .41193 + 06 

1.59661+06 

3 .40601 *04 

354. 

440. 

3.45/40-1/ 

949.1 

3.22190-0/ 

0.9 

109.4 

2.44575+03 

3.5/133+01 

1 .01640+06 

1.41 723*06 

3.33672+04 

14/. 

440. 

*.4**1 /-!/ 

945.1 

*. 70484-0 7 

4.2 

119.0 

1.391 75+03 

1 .65/62 + 01 

7 . 3 3042*05 

1 .30604*00 

3.271*1 *04 

3/4. 

ZOO. 

*.*1534-1 / 

945.1 

2.30448-0/ 

/.* 

130.7 

7.60090+02 

4.494*5+00 

5.29640*05 

1 .20413*04 

3.20944*04 

344. 

/*0. 

1 . /4319-I/ 

949.1 

1.99040-0/ 

7.0 

142.7 

4.47709+02 

5.00164+00 

3.43410*05 

1 .11000*04 

9 .14136*04 

344. 

/40. 

1.4*934-1/ 

949.1 

S . 74044-0/ 

4.4 

155.* 

2.55150+02 

*. 0/263 + 00 

2.78044*05 

1 .02495*04 

3 .07690*04 

410. 

/40. 

1.1/054-1/ 

949.1 

1.53/44-0/ 

4.0 

107. 0 

1 .45870 + 0* 

1.41006+00 

2.0*005+05 

9.40*70*09 

3.01403*04 

4*1 . 

/40. 

3. /• 1*0-13 

945.1 

1.3/002-0/ 

5.4 

100.5 

4.36544+01 

/. 4/234-01 

1.4/021*05 

8. 7401 7+09 

2.95669*04 

43*. 

• 00. 

•.*40*0-14 

945.1 

1.23144-0/ 

5.3 

10*. / 

4.41*03+01 

3.9/M/-0I 

1.0/1*4+05 

6.0/634*05 

2.60044*04 

44 1 . 

• to. 

/. 04942-14 

945.1 

1 .11340-0/ 

5.0 

204. C 

*. 77714 + 01 

*. 11609-01 

7.6*933+04 

7.4 663 1*05 

*.44443*04 

433 . 

4*0 . 

4.1 934/- 14 

945.1 

1 .01204-0/ 

4.4 

*14.9 

I . 40 750 + 01 

1.13442-01 

5. 72044*04 

6.90533*05 

2. 76643*04 

444 . 

• 40 . 

9 . 40 34 /- 1 4 

9*5.1 

9.24066-08 

4.0 

*24.7 

9.33209+00 

6.09405-0* 

4.19059+04 

0.36026*05 

2. 735/9*04 

4/5. 

• 40. 

4. /9043-14 

945.1 

8.44852-08 

4.4 

*33.4 

5.43482+00 

5.24494-0* 

3.08*58+04 

S .91430*05 

2.66346*04 

444. 

300 . 

4.24244-14 

945.1 

/. 7846 7-08 

4.3 

241.5 

3.1 7431+00 

1 .776/4-0* 

*.*8707+04 

5.47696*05 

2.63242*04 

454. 

3*0. 

3.455//-14 

945.1 

7.1 7490-08 

4.2 

*48.6 

1 . 85930*00 

9.64269-03 

1 .67013 + 04 

5.0/414*05 

* . 56242 *04 

»o/. 

340 . 

3.4321 /- 14 

94 5.1 

6.62/10-08 

4.1 

254.9 

1 .09249+00 

5.250/6-03 

1.23243+04 

4. 70269*05 

t. 53402*04 

514. 

340. 

3.1/4/1-14 

945-1 

4.13242-08 

4.1 

*60.6 

6.43726-01 

2.868/2-03 

9.1 0950*03 

4.36062*05 

2 .46660*04 

5*4 . 

440 . 

2.30545-14 

945.1 

5.44304-08 

4.0 

2*5.7 

3.80397-01 

1.5/249-03 

6. 74441+03 

4.04493*00 

2.44032*04 

540. 

10OO . 

2.44501-14 

445.1 

5.2/445-08 

4.0 

2/0.3 

2.25432-01 

8.64 / /8 -04 

5.00153+03 

3. 75362*09 

2.3951 5 ♦ 04 


57 



Reference [10], Test #23. 



* P(N,). 

U cm - * 

n(Ns), parti rlr.-t cm 1 

7n, 

, °K 

7\ 

. °K 

A r It *110.-1 lit! if. 

Altitude, 



— 

— 

.. 



** - — 

— - 



Nt*. rm '* 

km 

rptej? 

I >owi>li‘K 

i‘pIcK 


I'pl.-tf 

1 >o\vnIi‘« 

rpirtt 

Oownlci; 

— 

120 








000 

4.80 •* 1 

130 







027 

722 

5.00 * 1 

140 







701 

770 

0.40 ~ 4 

i«) 


1.20 - 12 


2.74 4 10 


038 

705 

817 

7.20 r 4 

100 


7.70 - 13 


1.04 4 10 


050 

817 

874 

8.00 4 4 

170 


4.08 - 13 


0.99 + 0 


007 

805 

960 

8.00 f 4 

180 


2.01 - 13 


0.28 4 9 


675 

020 

1004 

9.50 *r -1 

11*0 


1 .83 - 13 


3.01 + 9 


082 

1*83 

1139 

1.12 -r 4 

200 


1.14 - 13 


2.43 0 


081* 

1028 

1154 

1 .31 * * ■ » m... 

210 


7.20 - M 


1.54 4 0 


001 

1020 

1150 

1 .70 • 5 

220 


4.00 - M 


0.82 +8 


tMM) k 

008 

1131 

2.20 5 

230 

2. 30 - 1-1 

2.02 - 14 

5.0-t 4 8 

6.23 +8 

777 

703 

088 

1110 

2.1*5 - 5 

2*10 

1..71* ~ 1*1 

1.80 - 14 

3.40 4 8 

4.03 4* 8 

701) 

700 

90S 

1112 

3.78 r 5 

2.70 

1.07 - 1-1 

1.21 - 14 

2.28 4 8 

2.58 4 8 

700 

705* 

1031 

1107 

4.42 * 5 

200 

7.30 - 15 

7.1*7 - 15 

1 .57 4 8 

1 .70 4* 8 

710 

71 1 

1000 

1102 

4.80 -r 5 

270 

5.02 - 15 

5.12 - 15 

1.07 4 8 

1 .09 4 8 

732 

713 

1 102 

1003 

5.10 - 5 

280 

3.37 - 10 

3.32 - 15 

7.1ft 4 7 

7.09 4-7 

710 

714 

1 12t 

1083 

5.20 - 5 

21*0 

2.22 - 15 

2.10 - 15 

4.74 4 7 

4.01 4 7 

711 

715 . 

1131 

1078 


300 







1112 

1009 


310 







1003 

1004 


320 







1074 

1064 


330 







1059 

1055 
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Test No. 23 


0ATC lUtv 20, 1*«S 


MSFC MOOIFIC0 JACCNlA M0ML ATKOIMCRC <1**AJ 
CN T1MC tl MRS 54 Mint LAT Sf. 43000 0E6S LOWS -/5. 44000 DCS! 


rsoe 4S.00000 ap 10.0000 Exos temp 021 . 66 /* moor an* rs.nss 


ALt 

ALt 

OIWSIT* 

TCM0 

MCSSORC 

MOL. VT 

SCALE HT 



MUM6CR OEMS I TV (CM- 31 


<N*> 

<*N> 

(0M/CM3) 

10* > 

I0VME/CM2) 

(UMITLCS0) 

(KM) 

N (M2) 

N<oe> 

N (O) 

ncmc> 

NCM) 

• ». 

120. 

2.05040-1 t 

355.0 

2 . AOO 30 -02 

26.9 

11.6 

4.00000*1 1 

/. 50000+10 

/. 60000*10 

3.40000+0/ 

0 .00000 

#0. 

140. 

4 , 000 A A- 1 2 

501.2 

A.3003A-O3 

25./ 

19.4 

6. 3 / AO 5*10 

9.61993+09 

2.16/31*10 

f .09201+0/ 

0.00000 

•0. 

100. 

1.30021-12 

0A5. A 

2.9033A-O3 

24.5 

24.0 

1 .92261*10 

2.56163+09 

1 .01606*10 

i .01063+0/ 

O « 00000 

• r. 

100. 

S.325A0-13 

A90.4 

1 .40430-03 

23.3 

20.4 

A. 26991*09 

0.53929+00 

5.61633*09 

1.34135+0/ 

0.00000 

to*. 

200 . 

t. 4/001-13 

AAS.4 

A. 210/0-04 

22.2 

31 .5 

3 .0529 A*09 

3.16945+00 

3.35352*09 

1 .15004 + 0/ 

0.00000 

lit. 

220. 

1 .25110-13 

A0S.5 

3.02442-04 

21.1 

34.3 

1 .35446*09 

1.26451+06 

2.064/4*09 

1 .01634 + 0/ 

0 .00000 

ISO. 

240. 

0.0041 A-14 

004.0 

2.23409-04 

20.1 

30./ 

6.19929*08 

5.10605+0/ 

1 .325/6+09 

0 .04500 + 06 

0.00000 

140. 

200. 

3. A3402-14 

413.2 

1.31 A33-04 

19.2 

99.0 

2.09181*06 

2.1/210+0/ 

8.545/B+06 

0.00054+06 

0 .ooooo 

til . 

200. 

f . 10442-14 

410.4 

A. *9059-05 

10.4 

41 .0 

1.36592*06 

9.22339+06 

5.55625+06 

/. 24355+06 

0.00000 

fit. 

300. 

1 ,29900-14 

410.9 

4.00193-05 

1/./ 

42.9 

6.50962*0/ 

3.9554/+06 

3.03401+00 

6.50/81+06 

0.00000 

1 A3. 

320. 

A. 92243-15 

420.1 

3.141 A0-O5 

1 A. 2 

44.6 

3.12390*0/ 

1 . /0953 + 06 

2.30/33+06 

5.655/0+06 

0 .ooooo 

its. 

340. 

4.99501-15 

020. A 

2.02223-05 

16. / 

40.2 

1 .50/85 + 0/ 

/. 43/00 + 05 

1 .5/396+00 

5.2/406+06 

0.00000 

104. 

300. 

3 . 1 535 A- 1 5 

021.1 

1.32036-05 

10.9 

4 A. A 

/. 31561*06 

3.25423+05 

1 .04092+00 

4. /539/+06 

0 .ooooo 

tot. 

300. 

2 .0353 A- 1 5 

021.4 

0. A34O0-O0 

15.9 

49.1 

3.50623+06 

1 .43100 + 05 

6.9D32/+0/ 

4.29145*06 

0.00000 

>10. 

400. 

1.32944-15 

021.5 

S.04909-00 

1S.S 

50./ 

1 . /4635*06 

6.33111+04 

4 . 39026+0/ 

3.0/502*06 

0 . ooooo 

It A • 

420. 

9. AA30O-10 

021 .0 

3.90/02-00 

15.1 

32.4 

0.50909+05 

2.01369+04 

3.05996+0/ 

3,50129*06 

0 . ooooo 

*3/. 

440. 

5. *4010-10 

0CJ .0 

2. /2/A1-04 

14.0 

54.4 

4.24244+05 

1 .2565/ + 04 

2.04484+0/ 

3.16559+06 

0.00000 

240. 

400. 

3 . (2*00-10 

021.5 

1 .00200-00 

14.1 

96.6 

2.10429+05 

5.6366/+03 

1 . 309// + O/ 

2.66303+06 

u .ooooo 

tit. 

400. 

2.00501-10 

021.0 

1 .3493A-O0 

13.5 

59. A 

1 .04606+05 

2.54224+03 

9.19/35+06 

2.5923/+06 

0.00000 

f AO. 

500. 

1.02000-10 

021 .A 

9. 00240-0 A 

12./ 

64.0 

3.2413/+04 

1.15155+03 

6.19003+06 

2.34603+06 

1 .03/45 + 05 

241 . 

120. 

1 .204*0-10 

421. A 

A.29A6S-0A 

11.0 

66.9 

2.63102+04 

5.24025 +02 

4.1 /S60 + O6 

2.12/95*06 

1 .03605+05 

201 . 

040. 

0.05*0t-ir 

•2ft./ 

5. 52002-0 A 

11.0 

A4.0 

1 .32660*04 

2 . 3933 7 + 02 

2.02326+06 

1 .92960 + 06 

1 .01100*03 

302. 

500. 

0.20210-1/ 

421 ./ 

4.2/542-0/ 

10.1 

02.0 

6. A1 540*03 

1 .10010 + 02 

1.91323+06 

1 . /50/3+06 

9.06/00*04 

313. 

*00. 

4*990/9-1/ 

021./ 

3.30005-0/ 

9.1 

90. / 

3.41236*03 

5.0/466+01 

1.29943+06 

1.50934+06 

9.63139+04 

3(4. 

0OO. 

3.9910/-1 A 

021 . A 

2. A4929-0/ 

6.9 

100.0 

1 . /40/0+0S 

2.35133+01 

6.0451 Z+05 

1.44363+00 

9.40201+04 

335 . 

020. 

2.4*324-1 A 

021 . A 

2.2AA0/-OA 

/. 5 

112.2 

6.91309+02 

1 .09430 + 01 

0.0341 A+05 

1 .31 199*06 

9 . 10054 + 04 

34*. 

040. 

I .904*4-1/ 

021 . A 

1 .92329-0/ 

0.0 

124. / 

4.56220+02 

5.11515+00 

4.12552+09 

1.1*302+06 

•.90403+04 

350. 

000. 

1 .40/14-1 A 

021 .A 

1 .05131-0/ 

0.2 

1 3 A ■ 9 

2.36444+02 

2.40139*00 

2.026/1 +05 

1 .00542*06 

9 . /5994 + 04 

30 A . 

040. 

1.14090-1 A 

021 . A 

t .43/90-0/ 

5.0 

151 .4 

1 .22466+02 

1.13223*00 

1 .940*0+05 

9 . 0605 / + G5 

0 • 93(2t*04 

3/0. 

AOO . 

*.00442-1* 

021 ./ 

1.20/02-0/ 

5.2 

164. A 

6.30663+01 

5. 361 14-01 

1.35560+05 

0.09906*09 

0.3*4 //+04 

300. 

A20. 

0.O299/-19 

021 ./ 

1 .12/21 -0/ 

4.9 

1 A A .4 

3.32220+01 

2.54926-01 

0.20093*04 

0 . 20053*05 

0.16093-04 

300. 

A40. 

0. A00I4-10 

021. A 

1.010/1-0/ 

4.0 

169.2 

1 . /399/+01 

1 .21 A29-01 

6.30422*04 

/. 4 /*/ A*OS 

/, 0/60 3 + 04 

410. 

A0O. 

5.02900-10 

021./ 

• . 1200 /- 06 

4.4 

199.9 

9.S450A+OO 

S. •34/9-02 

4.400*3+04 

6. 62043 + 05 

A. A* 940 • 04 

4>t . 

A0O. 

5.0/222-14 

421 . / 

0.2/150-00 

4.2 

209.6 

4.024/5+00 

2.01025-02 

3.05/69+04 

4.22491 *05 

A .41 936*04 

432. 

400. 

4.44243-14 

021 . / 

/. 53320-00 

4.0 

210.1 • 

2.55433*00 

1.35059-02 

2. 12015*04 

5 • 00 4 20*05 

A. 44*09+04 

4 4*. 

• 20 . 

3 . * 42 AO-10 

421 . A 

0.00431-00 

9.0 

229100 

1 .35/12 + 00 

6.59469-03 

1 .49131+04 

5. 19525*05 

A. 20* 91 +04 

413 . 

• 40 . 

3.14491-14 

021 . A 

6. 30910-00 

5.0 

232.6 

A. 235/9-01 

3.(1399-03 

1 .05412 + 04 

4. A4 rOt +03 

A. 1201 A ♦ 04 

404 . 

• 00 . 

3.10034-10 

• 2t . A 

5. A9501-O6 

3.0 

236. A 

3.0/139-01 

1 .5/261-03 

A, 23369 + 03 

4.34126*05 

6.96290+04 

4 AS . 

• 40 . 

2. 94529-16 

021 .A 

5.33320-04 

3. A 

244.3 

2.0/050-01 

/. /2533-04 

5,0/000*03 

3.9/219+09 

6.90993+04 

400. 

400 . 

2.01902-10 

• 21 .A 

4.9202 0-00 

3.0 

249.6 

2 . 119/5-01 

3.60990-04 

3.56040+03 

3.03623+05 

6.661 15*04 

400. 

020 . 

2.39*0 A-10 

021 . A 

4.54491-06 

3.0 

254.5 

6.05300-02 

1 .40624-04 

2.50523+03 

3 . 33035 + 05 

6. 31640*04 

SO A. 

040 . 

2.1/904-14 

421 ./ 

4.20444-00 

3.5 

259.2 

3.20310-02 

9.3/466-OS 

1 . /661S + 03 

3.03105*03 

0.3/33/* 04 

S 1 0 * 

000. 

1 .09430-14 

421 . A 

3 . 0940 A- 00 

3.5 

269.6 

1 . /6669-02 

4 .6//0/-0S 

1 .24/49 + 03 

2. /9/61+05 

6.23935*04 

5(0. 

000. 

1 .6205A-10 

021 . A 

3.61203-00 

3.5 

208.3 

9. /5564-03 

2 . 3422 /-OS 

0.62011+02 

2.56593*05 

6.1031 5*04 

540. 

1000. 

1 .0/923-16 

021 .A 

3.35543-00 

3.4 

2/2.9 

5.34430-03 

1 .1 //43-OS 

6.25916+02 

2.35454*09 

5.9/533*04 
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Reference £ 4 ], Test # 24 . 


NASA 18.05 
August 26, 1966 
18:31 Z 

Wallops Is., Va, 


molecular nitrogen 


ALTITUDE 

TEMPERATURE 

DEI 

(Km) 

(°K) 

(pai 

280 

982 

2.69 

275 

979 

3.16 

270 

977 

3.70 

265 

974 

4.35 

260 

971 

5.10 

255 

968 

6.00 

250 

964 

7.08 

245 

960 

8.30 

240 

956 

9.80 

235 

952 

1.17 

230 

948 

1.37 

225 

9^3 

I.63 

220 

938 

1.9^ 

215 

933 

2.30 

210 

927 

2.75 

205 

920 

3.27 

200 

913 

3.90 

195 

905 

4.65 

190 

896 

5.55 

185 

886 

6.70 

180 

874 

8.10 

175 

860 • 

9.80 

170 

844 

1 . 20 

165 

825 

1.48 

160 

804 

1.85 

155 

782 

2.33 

150 

759 

2.95 

145 

734 

3-75 

140 

708 

4. 85 

135 

680 

6.30 


x 10 


x 

X 


8 


10 

10- 


8 


10 

10 


10 


x 10 


10 


60 



Test No, 24 


©ATI 

AU6U9T 

26, 1*66 

6M 

TIME 16 H8S 


LI 

wto 

127. 

00000 

noe sG£.oocce *• 

3.0C 

alt 

ALT 

OEW01 TT 

TfW9 

P8C3SURC 

HOC. WT 

SCALE HT 

(WMt 


<6ff/CM3> 

<06 ) 

(0YNE/CM2) 

(UNt TLfSS) 

(KH) 

65. 

120. 

2.45*46-11 

355.0 

2.70030-02 

26.9 

11.6 

76. 

140. 

5.94909-12 

•29.4 

6.02 744-03 

25.7 

21 .6 

66. 

160. 

1 .36900-12 

764 • / 

3.60661-03 

24.6 

26.2 

67. 

160. 

6.15674-13 

6 72.6 

1 .67026-03 

23.6 

32.9 

106 . 

200. 

3.1411 7-13 

•23.0 

1.05561-03 

22.6 

36.5 

116. 

220. 

1 . 72543-13 

• 91.7 

6.23244-04 

21.9 

39.4 

ISO. 

240. 

9 .96016-14 

•68.2 

3.61494-04 

21.0 

42.1 

140. 

260. 

5.96750-14 

• 77. 7 

2.40309-04 

20.2 

44.5 

151 . 

260. 

3.66453-14 

•63.2 

1.55023-04 

19.4 

46.6 

ie*. 

500. 

2.33354-14 

966.3 

1 .02047-04 

10.0 

48.9 

1 73. 

320. 

1.91067-14 

966.2 

6.63461-05 

16.2 

30.9 

163. 

340. 

9.96711-15 

•69.2 

4.64656-05 

17.6 

52.0 

194. 

360. 

6.M499-I5 

•69.9 

9.20006-05 

17.2 

54.5 

206. 

360 . 

4.54739-15 

•90.2 

2.22913-05 

16.0 

56.1 

816. 

400. 

9.13112-19 

•90.9 

1.56871-05 

16.4 

57. 7 

82 7. 

420. 

2.17661-19 

•90. • 

1.11435-05 

16.1 

39.3 

237. 

440. 

1 .32* 70-19 

•90.7 

7.60 749-06 

15.6 

60.9 

246. 

460 . 

1.06272-19 

990.7 

5. 77578-06 

15.4 

62.5 

296 . 

460. 

7. 71909-16 

*90.7 

4.21411-06 

15.1 

64.4 

2 70. 

500. 

9.94066-16 

990.7 

3.10760-06 

14. 7 

66.9 

261 . 

320. 

4.00249-16 

•90.6 

2.31261-06 

14.5 

66.9 

291 . 

340. 

2.90976-16 

990.6 

1 . 74025-06 

13.6 

71 .6 

302. 

360. 

2.12923-16 

•90.6 

1.32513-06 

13.2 

73.1 

313. 

560. 

1.96662-16 

990.6 

1 .02214-06 

12.6 

79.1 

384. 

600. 

1 .16449-16 

990.6 

7.99420-07 

12.0 

63.0 

339. 

620. 

6. 71363-1 7 

990.6 

6.34424-07 

11.3 

69.4 

34$. 

640. 

6.97692-1 7 

990.8 

5.11151-07 

10.6 

90.0 

9M. 

660. 

9.01620-17 

990.6 

4.16163-07 

9.9 

103.6 

397. 

660. 

3.66631-17 

990.6 

3.4/342-0/ 

9.2 

112.2 

376. 

700. 

3.01936-17 

990.6 

2.92746-07 

6.5 

122.0 

369. 

720. 

2.361 76-17 

990.6 

2.50132-07 

7.6 

132.7 

399. 

740. 

1 .90672-1 7 

•90.0 

2.164*3-07 

7.3 

144.5 

41® • 

760. 

1 .947/9-17 

•90.6 

1 .89501-07 

0.7 

156.5 

421 . 

760. 

1 .27426-1 7 

990.6 

1.67572-07 

6.3 

169.0 

438. 

600. 

1 .06366-17 

•90.6 

1 .49496-07 

5.9 

161.6 

441 . 

*20 . 

6.00342-16 

990.6 

1.34591-07 

5.5 

194.0 

453 . 

640 . 

7. 71 763-16 

• 90.6 

1 .21596-07 

5.2 

209.9 

494 . 

660 . 

6.69499-16 

990.6 

1 .10628-07 

5.0 

21 7.1 

473 . 

660 . 

5.670*4-16 

•90.6 

1.01113-07 

4.6 

227.6 

466. 

900 . 

3. 16606-16 

990.6 

9.2/755-06 

4.6 

237.1 

496. 

920. 

4.64165-16 

990.6 

6.5402 7-06 

4.5 

245.8 

$0 7. 

940 , 

4.1 7542-10 

990.6 

7.66309-06 

4.4 

253.6 

514. 

960. 

3. 77966-16 

•90.6 

7. 29327-06 

4.3 

260.6 

526. 

960. 

3.44030-16 

990.6 

6. 760 79-00 

4.2 

266.9 

540. 

lOOO. 

3.14956-1* 

990.6 

6.27767-06 

4.1 

272.5 


Msrc Mocinco jacchu hopei atno*fhi** <i*67i 

57.63000 DECS LOW* 


75.40000 or** 

CMOS TCMF 990.7000 HOU* AW* *3 . 


N(N2) 


N<Of) 


NUMBER OEMS If* <CM-3I 
NCO) M<Hfl NiHt 


4.00000+11 r. *0000*10 7.00000*10 3.4ooao*or 0.00000 

6, *1539*10 9.69402*09 f.0319**10 1.97154*07 0.00000 
2.05546*10 2.62499*09 9.92031*09 l.5ll*9*Or 0.00000 
6.70261*09 1.0 7394*09 5.79990+09 1.26939*0f 0.00000 
4.11971 *09 4.60541*06 3.69334*09 1.11026*07 0.00000 
2.06630+09 2.102*3*06 2.49741+09 9.91139*06 0.00000 
1.07064*09 9.94047*07 1.67339*09 6.94793*06 0.00000 
5.65709+06 4.80154*07 1.15675*09 6.12967*0* 0.00000 
3.02697+06 2.33149*07 6.06646+08 7.41491*06 0.00000 
1.63385+06 1.16276*07 5.67716*08 6.77904*06 0.00000 
6.87676*07 5.79160+06 4.00*96*08 6.20738*06 0.00000 
4.84833+07 2.90166*06 2.83196+06 5.69073*06 0.00000 
2.66015*07 1.46146+06 2.00911*06 5.22149*06 0.00000 
1.46557*07 7.39466*05 1.42667*06 4.79435*06 0.00000 
8.10530+06 3.73812*05 1.01831*08 4.40481*06 0.00000 
4.49939+06 1.91794*05 7.27561*07 4.04941*06 0.00000 
2.30657*06 9.82606+04 5.20799*07 3.72460*06 0.00000 
1.40128+06 5.05636+04 3.73547*07 3.42760*06 0.00000 
7.86077*05 2.61164+04 2.68456+07 3.15367*06 0.00000 
4.42466*03 1.35417*04 1.93310*07 2.90710*06 2.65673*04 
2.49692+05 7.04636*03 1.39465*07 2.67924+06 2.63545*04 
1.41601*05 3.66277*03 1.00809*07 2.47041*06 2.77652*04 
6.05027*04 1.93144*03 7.30031*06 2.27894*06 2-72304*04 
4.59166+04 1.01673+03 5.29662+06 2.10326+06 2. 66698*04 
2.62743+04 5.37196*02 3.65016+06 1.94206+06 2.61630+04 
1. 30629+04 2.646/3+02 2.60374+06 1 . 79402*06 2.36495+04 
6.68568+03 1.31615+02 2.04542+06 1.65602*06 2.31490+04 
3.01777+03 6.09639*01 1.49469*09 1.33301*06 2.46909+04 
2.90779*03 4.34109*01 1.09449*06 1.41806+06 2.41950+04 
1.69028*03 2.33527+01 6.02746+05 1.31231+06 2.97210+04 
9.65565 *02 1 .26065+01 5.69606+0S 1.21496+06 2.32663+04 
5.76410+02 6.62910+00 4.34105*05 1.12339+09 2.26298+04 
3.96133+02 3.71217*00 3.20055+05 1.04260*09 2.23991*04 
f. 96960+02 2. 02477+00 2.36374+0S 9.66702+0$ 2.197*9+04 
1.17405+02 1.10614+00 1.74666*05 6.96341+0$ 2.1363**04 
6.64670+01 6.06520-01 1.29563*03 6.31621*03 f. 11636+04 
4.12467*03 3.35274 01 9.61639*04 7.72095*05 2.07750+04 

2.45544+01 1.65336-01 7.13141*04 7.16953*05 2.03937+04 

1.46593+01 1.02766-01 3.32576*04 6.66022+05 2.00214+04 
6.77677+00 5.71924-02 3.97263+04 6.16961+03 1. *6560+04 
5.26963*00 3.19251-02 2.96609+04 3.73459+05 1.93031+04 
3.17276*00 1.76776-02 2.22 110+04 5.33223+05 1.69364+04 
1.91539*00 1.00432-02 1.66475+04 4.96001+03 1 .*61 79+04 
1.15974+00 5.63976-03 1.24971+04 4.63549+03 1.62872+04 

7.04033-01 3.19946-03 9.39614+03 4.31649+05 
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Reference [ 4 ], Test # 25 . 


NASA 18.22 
August 28, 1966 
04:03 Z 

Wallops Is. , Va. 


ALTITUDE 

(Km) 


TEMPgRATURE 


molecular nitrogen 

DENSITY 

(part/cc) 


320 

315 

310 

305 

300 

295 

290 

285 

280 

275 

270 

265 

260 

255 

250 

245 

240 

235 

230 

225 

220 

215 

210 

205 

200 

195 

190 

185 

180 

175 

170 

165 
160 
155 
1 
1 
1 
135 



797 

797 

796 

796 

795 

794 

793 

792 

791 

790 

789 

788 

787 

786 

785 

784 

782 

780 

778 

776 

774 

772 

770 

768 

766 

764 

761 

757 

753 

747 

741 

737 

722 

711 

696 

676 

m 


X 

X 


2.27 x 10 

2.76 
3.34 
4.03 
4.90 
5.92 
7.15 
8.70 

1.05 

1.28 
1.55 
1.89 
2.29 
2.79 
3.39 

4.14 

5.01 

6.15 
7.46 
9.10 
1.12 
1.37 
1.68 

2.06 
2.52 
3.10 
3.81 
4.70 
5.81 
7.20 
8.98 
1.12 
1.41 
1.79 
2.28 
2.93 
3.82 
5.18 x 


IDl 

10 ° 


x 

x 


10 

10 : 


8 


x 

x 


10 

10 


10 


10 


10 


62 



Test No.- 25 


0ATC AUtUST II, !••• 


MSFC MOO tr in JACCHIA MODEL ATMOSPHERE (1*67) 
frM TIME 4 HRS 9 MIN* LAT 9 7. 99000 0E6S LONS >79.4*000 DCS* 


190.00000 


0*06 


5.0000 £XO* TfMR 464.9590 HOUR AN6 >194.9900 


ALT 

ALT 

OEM* ITT 

TEMP 

<NM> 

(KM) 

(6M/CM9) 

(OK) 

69. 

1*0. 

*.49949-11 

399. 

7*. 

140. 

4.03*01-1* 

579. 

• 6. 

160. 

1 .32*0*1* 

704. 

tr. 

1*0. 

9.94711-15 

7 74 . 

106. 

*00. 

* • 66*54-15 

*15. 

1 1*. 

**G. 

1.37655-15 

*35. 

190. 

*40. 

7.91971-14 

647. 

140. 

*60. 

4. *91*1-14 

*59. 

191 . 

*90. 

*.9*969-14 

*99. 

111. 

900. 

1 .95574-14 

• 61 . 

1 79. 

9*0. 

9.9441 7-19 

*6*. 

1*9. 

540. 

6.06*06-19 

•63. 

194. 

960. 

3.91670-19 

• 63. 

*09. 

960. 

*.96694-19 

• 64. 

*16. 

400. 

1 . 70*47-19 

• 64. 

•97. 

4*0. 

1 .14111-19 

*64. 

• 97. 

440 . 

7. 71 79S-16 

• 64. 

*«*. 

4*0. 

9. *64*3-16 

*64. 

• 99. 

4*0. 

3.6*000-16 

864. 

*70. 

900. 

*.S1 1 16- 16 

664. 

• *t . 

9*0. 

1 . 79674-14 

664. 

•91 . 

•40. 

1 .*4061-16 

664. 

90*. 

960. 

*. *9*49-1 7 

#64. 

919. 

9*0. 

6.40157-17 

664. 

9*4. 

600. 

4. *9949-1 7 

• 64. 

999. 

6*0. 

3 . 4**59- 1 7 

• 64. 

949. 

640. 

C.6390C-1 7 

• 64. 

996. 

660. 

*.05500-17 

*64. 

967. 

6*0. 

1 .99619-1 7 

• 64. 

17*. 

700. 

1 .*7769-1 7 

*64. 

9*9. 

7*0. 

1 .04*50-1 7 

• 64. 

999. 

740. 

9.49*30-1* 

664. 

410. 

760. 

7.313*9-1* 

• 64. 

4*1 . 

7*0. 

•.*7140-1* 

664. 

49*. 

•00. 

9.449*9-1* 

• 64. 

443 . 

• 2G. 

4 . 76 734-16 

• 64 . 

453. 

• 40. 

4.24 744-1* 

• 64. 

4*4 . 

**0 . 

3. 79 7*3-1* 

664. 

4 79. 

• *0. 

3 .41*09-1* 

• 64. 

4 **. 

900. 

3.09270-1* 

• 64. 

49*. 

9*0 . 

2 .*1094-1* 

*64. 

90 7. 

940 . 

2.96329-1* 

*64. 

11* . 

960. 

*. 34497-1* 

*64 . 

9*9. 

9 * 0 . 

2.14973-1* 

*64. 

“*Q. 

lOOO. 

1 .97909-1* 

*64. 


PRESSURE 

MOL. WT 

SCALE NT 



NUMBER DENSITY (CM-3 


<DVMC/CMt> 

(UNITLESS) 

(KM) 

N(N2) 

N(OC> 

N(O) 

N (HE) 

N(M) 

*. 70030-02 

26.9 

11.6 

4 . 00000+ 1 1 

7.90000*10 

7.60000*10 

3.40000*07 

0.00000 

7.372*3-03 

25.7 

20.0 

6.339 72* 1 0 

9. 79207*09 

2. 14940*10 

2.05*20*07 

0.00000 

3.13*36-05 

24.6 

29.6 

1 .9630 7*10 

2.64022*09 

1 .01226*10 

1 .9*307*07 

0.00000 

1 .32763-03 

23.5 

29.6 

7.60095*09 

9.15299*06 

9.66496*09 

1 .32209*07 

0.00000 

*. 09064-04 

22.4 

32.8 

3.34227*09 

3.56144*00 

3.45976*09 

1 . 14604*07 

0.00000 

4.46994-04 

21.3 

39.6 

1 .53741*09 

1 .47162*06 

2.19460*09 

1 .01243*07 

0.00000 

2.60376-04 

20.3 

36.1 

7.29732*00 

6.29379*07 

1 .42454*09 

9.03662*06 

0.00000 

1.96496-04 

19.3 

40.4 

3.5301 7*00 

2. 74 793*0 7 

9.37399*00 

0.11 330*06 

0.00000 

9.696 72-09 

16.7 

42.9 

1 . 72910*00 

1 .21629*07 

6.22193*06 

7.31021*06 

0.00000 

6.09776-09 

16.0 

44.9 

0.94406*07 

5.43639*06 

4 .1941 7*00 

6.60132*06 

0.00000 

3.92326-09 

1 7.4 

46.2 

4.29057*07 

2.44633*06 

2. 70570*06 

5.97026*06 

0.00000 

2.96904-09 

1 7.0 

47.9 

2.12651*07 

1.10963*06 

1 .67499*06 

9.40556*06 

0.00000 

1 . 70046-05 

16.9 

49.4 

1 .00919*07 

9.09726*09 

1 .269*0*00 


0.00000 

1.14136-09 

16.2 

50.9 

9.39991*06 

2.31666*09 

6.96*29*07 

4.44255*06 

0.00000 

7. 79004-06 

15.6 

92.4 

2. 73911*00 

1 .06666*05 

9.60916*07 

4 . 03 1 00 + O6 

0.00000 

9.5*239-06 

19.4 

94.0 

1.39921*06 

4.93413*04 

3.99060*07 

3.66111*00 

0.00000 

3.69793-06 

19.0 

53.0 

7.13566*05 

2.29302*04 

2.69522 *07 

3.32659*06 

0.00000 

2.60132-06 

14.9 

97.9 

3.66404*05 

1 .07049*04 

1 .04014*07 

3.02440*06 

0,00000 

1 .69467-06 

14.0 

60.4 

1 .60003*05 

9.02003*03 

1 .2601 1*07 

2. 75122*06 

0.00000 

1 .35116-06 

13.4 

63.0 

». 77490*04 

2.36460*03 

0 . 646 34*06 

2.50412*06 

7. 19 7*0*04 

9.96992-07 

12.7 

67. 7 

5.07609*04 

1 .11071*03 

5.94654*06 

2.20046*06 

7.171 73*04 

7.46799-07 

11.9 

72.4 

2.64014*04 

5.31573*02 

4.10046*06 

2.07791*06 

7.00*91*04 

5. 73690-07 

11.1 

79.2 

1 .3061 7*04 

2.53676*02 

2.03263*06 

1 .09436*06 

*.0497**O4 

4.49019-07 

10.2 

09.2 

7.20311*03 

1 .21977*02 

1 .90099*06 

1 . 72 790*06 

6.69122*04 

3.9*799-07 

9.4 

93.4 

3.04002*03 

9.69197*01 

1.36044*06 

1 .97702*06 

6.54004*04 

2.92939-07 

6.0 

103.0 

2.03294*03 

2.62009*01 

9.49760*05 

1.44002*06 

6.39312*04 

2.431 75-07 

7.9 

113.0 

1 .07999*03 

1.37293*01 

6.50667*09 

1.31959*06 

6.29031*04 

2.09729-07 

7.1 

129.7 

9. 73772*02 

6.60676*00 

4.99963*09 

1.20294*00 

6.1 t 14**04 

1 . 76 7 7*-0 7 

*.9 

190.4 

3.00070*02 

3.27299*00 

3.21 793*05 


9. 97649*04 

1.93969-07 

0.0 

151 .4 

1 .63420*02 

1 .60606*00 

*.*9929*09 

1 .0062**06 

9. *4922*04 

I .35947-07 

9.5 

164.4 

6.91361*01 

7 . 93242-01 

1 .99399*09 

9.21206*05 

5. 71 7 99* 04 

1.20692-07 

9.2 

1 77.1 

4.61964*01 

3.92661-01 

t . 1 1479*05 

*.49744*09 

* • 99 3 30* 04 

1 .06164-07 

4.9 

169.0 

2.61924*01 

1 .99336-01 

7.96O9*«04 

7. 731 7* *0f 

9.47297*04 

*. 799 59-0* 

4.0 

200.0 

1 .42390*01 

9. 790 70-02 

5.99391 *04 

7.0*990*05 

9.39903*04 

*.*9*4*-0* 

4.4 

210.0 

7. 77698*00 

4.60620-0* 

3.93129*04 

9.90209*05 

9.240*4*04 

*.0*430-0* 

4.3 

210.9 

4.26412*00 

2.45796-02 

*. 79030*04 


9.12932*04 

7.372*6-0* 

4.1 

226.9 

2.34924*00 

1 .24121-02 

1.96140*04 

5.47990*09 

9.02099*04 

6. 75930-0* 

4.0 

233.9 

1 .29415*00 

6.29199-03 

1 .4106**04 

9.03240*05 

4.9154 7*04 

9.21*44-0* 

4.0 

240.2 

7.16406-01 

3.20109-03 

1 .00*23*04 

4.924*0*05 

4.01277*94 

9. 7*166-0* 

3.9 

245.6 

3.97960-01 

1 .634 77-03 

7.190*3*03 

4.25220*05 

4. 712 79*04 

9. *7906-00 

3.6 

290.9 

2.21764-01 

6.37956-04 

5. 14626*03 

3.91141*09 

4 .61*39*04 

4.* 7632-0* 

3.* 

235. 7 

1 .23973-01 

4.31096-04 

3.69269*03 

3.99959*05 

4 . 92046*04 

4.51429-0* 

3.7 

260.1 

6.99254-02 

2.22992-04 

2.69341*03 

3.31413*05 

4.42906*04 

4.1*273-0* 

3. 7 

264.3 

3.91137-02 

1 .1934 7-04 

1 .91009*03 

3.0526**09 

4 .33*02*04 

3.9*00 7-0* 

3. 7 

*69.3 

2.20730-02 

5.99670-09 

1 .3 7746*03 

2. *1312*05 

4.29029*04 
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Reference [4], Test #26. 

ALTITUDE 

(Km) 


molecular nitrogen 

DENSITY 

(part/cc) 


130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

207 

208 

209 

210 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 
221 
222 
223 


9.30 X 10 10 

8.59 

7.87 
7.39 

6.88 
6.46 
6.09 
5.75 

5.54 
5.29 

4.95 
4.70 

4.55 

4.31 
4.12 

3.95 
3.74 
3.61 

3.44 
3.24 
3.11 
2.94 
2.78 

2.59 

2.45 ,Q 
2.34 x 10 1U 


3.46 

3.28 

3.14 

3.04 

2.89 

2.75 

'2.63 

2.50 

2.38 

2.26 

2.14 

2.04 
1.94 
1.83 
1.72 
1.45 


x 10 


>9 


... _ \ 
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Test No. 26 


M$FC MOO l fltS JACCHIA MOOCL ATMOSPHERE 11967) 


OATf 

AU6U3T 

20, 1666 

6M 

TIME 16 MRS 

51 Mtttt 

LAT 

37.03000 

rio 

Hi. 


F«nn 102.00000 AP 

3.0000 EXOS TEI 

ALT 

ALT 

DIMS ITT 

TEMP 

PRESSURE 

HOC. WT 

SCALE HT 


<MM> 

CRN) 

(6H/CM3) 

(06) 

(CTHE/CM2) 

(UNITLCSS) 

(KM) 

N(H t) 

65. 

120. 

2 .45940-11 

335.0 

2. 70030-02 

26.9 

11.6 

4.00000*1 1 

76. 

140 . 

3.94016-12 

630.0 

9.03200-03 

25.7 

21 . 7 

6.21427*10 

06. 

160. 

1 .36040-12 

765.3 

3.61332-03 

24.0 

20.3 

2.05625*10 i 

97. 

160 . 

6.16232-13 

6 73.9 

1 .66204-03 

23.0 

32.9 

6. 71243+09 

109 . 

200. 

3 .14597-13 

924.3 

1 .05040-03 

22.6 

36.3 

4.12765+09 

119. 

220. 

1 . 72910-13 

993.0 

6.25252-04 

21 .9 

39.5 

2.07200+09 ! 

1 30 . 

240 . 

9.90691-14 

969.6 

3.02926-04 

21 .0 

42.1 

1.07450+09 

140. 

200. 

9.90659-14 

• 79.1 

2.41326-04 

20.2 

44.5 

5.60236+00 

151 . 

260. 

3.69605-14 

964.6 

1 .55750-04 

19.4 

46.6 

3.04312+00 

I«ff. 

300. 

2.34311-14 

96 7. / 

1 .02569-04 

10.9 

46.9 

1.64396+08 

t 73 . 

320. 

1.51 746-14 

969.6 

6.07257-05 

10.2 

50.9 

6.93953+07 

193 . 

340. 

1 .00159-14 

9*0. 7 

4 .67405-05 

1 7. 7 

52.6 

4.06663+07 

194 . 

360. 

6. 72016-15 

991 .3 

3,22024-05 

17.2 

54.5 

2.66356+07 

201. 

360. 

4.97302-15 

991 . 7 

2.24401-05 

16.0 

56.2 

1 .479 74+07 

216. 

400. 

3.14692-19 

991 .9 

1 .57976-05 

16.4 

57.0 

0.19006+06 

C97. 

420. 

2.16249-15 

992.0 

1.12262-05 

16,1 

59.3 

4 . 55062+06 

237. 

440 . 

1 .54001-15 

•92.1 

0 .049(4-06 

15.0 

60.9 

2.33 723+06 

249. 

400 , 

1 .09042-15 

992.1 

5.62224-06 

15.5 

62.6 

1 .41962 + 06 

259 . 

460 . 

7. 77676-16 

992.2 

4.24919-06 

15.1 

64 .4 

7.97020 + 05 

C 70 . 

500 . 

5.60409-16 

992.2 

3.13415-06 

14.7 

66.6 

4.49001+03 

C6t . 

520. 

4.03921-16 

992.2 

2.33300-06 

14.3 

69.0 

2.33791+03 

291 . 

940. 

2.93493-16 

992.2 

1 . 75566-06 

13.6 

71 .0 

1 .43929+05 

302. 

560. 

2.14601-16 

992.2 

1 . 33695-00 

13.3 

75.1 

0.18924+04 

313 . 

900. 

1.96306-16 

992.2 

1 .03125-06 

12.7 

79. 1 

4.674 70+04 

324. 

too. 

1 .1 7934-16 

992.2 

0.06401-07 

12.0 

03.0 

2.67710+04 

339. 

620. 

6. 79661-1 7 

992.2 

6.39932-07 

11 .3 

69.3 

1.53003+04 

349. 

640. 

6.64222-1 7 

992.2 

5.15460-07 

10.6 

95.9 

6 .66422*03 

996. 

660. 

9.06474-1 7 

992.2 

4.21614-07 

9.9 

103.4 

5.12465*03 

307. 

660. 

3. 90366- 1 / 

992.2 

3.5 0060-07 

9.2 

112.0 

2.9721 7*03 

370 . 

700. 

3.04424-1 7 

992.2 

2.949 67-07 

0.5 

121 . 7 

1 . 72903*03 

309. 

720. 

2.40416-1 7 

•92.2 

2.51960-07 

7.9 

132.4 

1 .00090*03 

999 • 

740. 

1 .9241 7-17 

••2.2 

2.1 7966-07 

7.3 

144.0 

5 .90540*02 

410. 

760. 

1 .96149-1 7 

•92. 2 

t .90762-07 

6.6 

<56.1 

9,40093*02 

421 . 

760. 

1 .20911-1 7 

••2.2 

1 .60643-07 

6.3 

160.0 

2.0 4142*02 

432. 

000. 

1 .07251-1 7 

•92.2 

1 .50416-07 

5.9 

S61 .2 

I .20560+02 

443 . 

8 20 . 

5 .0 72 /• - 1 0 

992.2 

1 .35192-0 7 

5.5 

193.6 

7. 14067+01 

493 . 

040 . 

/ . 77416-10 

992.2 

1 .22303-07 

5.2 

205.6 

4 .24192*01 

464 . 

400 . 

9. 74126-16 

992.2 

1 .11255-07 

5 .0 

216.9 

2. 52713*01 

4 75 . 

060 . 

5.90931-16 

992.2 

t .01676-07 

4.6 

22 7.4 

1 . 50996+01 

406 . 

900 . 

3.23045-10 

992.2 

9.32649-06 

4.0 

237. 0 

9.04641+00 

496. 

9C0 . 

4 . 66923-10 

992.2 

« .50672-00 

4.5 

245. 7 

5.43351+00 

50 7. 

940 . 

4 . 1 9922-16 

992.2 

7.925/2-00 

4.4 

253.6 

3 .27505 + 00 

919. 

960 . 

3 .00064- 16 

992.2 

7.33260-00 

4.3 

260 .6 

1 .9 70 70 + 00 

526. 

960 . 

3 .49065-16 

•92.2 

6. r9fZ4-0S 

4.2 

266.9 

1 .19666 +00 

540 . 

1000 . 

3.1 6192-10 

992.2 

6.31150-00 

4.1 

2 72 . 6 

7.28326-01 


LOMfr >75.4*000 0E6S 


992.19 73 HOUR AH* 


NUMBCR DENSITY 1CM-S) 
NIO) N(Ht) 


50000*10 
09263*09 
02620*09 
07551*09 
61 642+00 
1 0920+00 
90343 + 0 7 
02703*07 
36631+07 
1 7123+07 
03963+06 
92003+06 
47650+06 
47619+05 
00416+05 
94331+05 
96772+04 
1331 1+04 
65301+04 
37734+04 
1 75O0+O3 
75200+03 
97000+03 
03799+03 
40934+02 
91362+02 
. 55210+02 
,29706+01 
.45203+01 
.39700+01 
.2951 7+01 
.02231+00 
.02055+00 
.00571+00 
.14240+00 

.27919-01 
.46260-01 
.91573-01 
06337-01 
921 71-02 
30031 -02 
05410-02 
04249-02 
07960-03 
32651 -03 


60000+10 3. 
05101+10 1. 
91706+09 1. 
60050+09 1. 
69534+09 1 
45905+09 9. 
67704+09 0. 
16100+09 6. 
10614+00 7. 
69360+00 6. 
01665+00 6 
64304+00 5. 
01766+00 3. 
43306+00 4. 
02399+06 4. 
31031+07 4. 
24100+07 3. 
70100+07 3. 
70422+07 3. 
94016+07 2. 
4061 7+07 2. 
01690+07 2. 
36771+06 2. 
34005+06 2. 
00910+06 1 . 
03345+06 1. 
,06004+00 1. 
.51210+06 1 
.10759+06 1 
.12719+05 1 
.97300+05 1 
.39604+09 1 
.24400+05 1 
.50731*05 9 
.77420+05 0 

.31 530*05 0 
. 76706*04 7 

.26549+04 7 

.41304+04 0 
.03944*04 6 
.01926*04 5 
.26034*04 5 

.69466*04 4 
.27204*04 4, 
.57390*03 4, 


40000*07 0. 
9 7066*0 7 O. 
51119*07 O. 
26903*07 0. 
10966*07 O. 
90094*06 O 
94649*06 0. 
12940*06 O. 
41541+06 0. 
76032+06 0 
20950+06 0. 
69320+06 O. 
22437*06 O. 
79750+06 0. 
40041+06 O. 
05312+06 0 
72646+06 O. 
.43156+06 O 
.15969*06 O 
.91115+06 2 
.06329+00 2 
.47443+00 2 
.26291+06 2 
.10719+06 2 
.94590+06 2 
. 79 777+06 2 
.66167+06 2 
.53656+06 2 
.421 51 *06 2 
.31565*06 f 
.21621*06 t 
.12047*06 » 
.04579*06 2 
.69506*05 £ 
.99311*05 C 
.34493*05 2 
.74649*05 « 
.19401*05 2 
60367*05 1 
21206*05 1 
77604*05 1 
37277*05 1 
99964*05 1 
05424*00 1 
33439*05 1 

65 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

09035*04 
00925+04 
75292+04 
69004*04 
64455*04 
59243*04 
*4162*04 
49209*04 
44900*04 
. 39671 *04 
. 390 79*04 
. 30599*0# 
.26230*04 
.21967*04 
. I 7000*04 
. 1 3 749*04 

.09 709*04 
.05922*04 
.02140*04 
.90464*04 
.94066*04 
.91595*04 
.0 7922*04 
.945 70*04 
.01 29 7*04 
. 70090*04 



Re ference Tes t #27. 


Altitude, 

km 

p(Ni), g cm** 

»(Ni) r particles cm"* 

Th 9 . °k 

T. t 

°K 

N«, No. cm"* 

Upleg 

Downleg 


Downleg 

Downleg 

Uplcg 

Downleg 

1’pleg 

Downleg 

110 









4.00 + 3 

120 








6.40 + 3 

4.10 + 3 

130 








6 00 +3 

4.25 + 3 

140 








5.80 +3 

5.20 + 3 

150 

4.40 - 13 

4.40 - 13 

9.38 +9 

9.38 +9 

608 



6.20 + 3 

6.00 + 3 

160 

2.41 - 13 

2.38 - 13 

5.14 + 9 

5.08 4- 9 

638 



7.80 4- 3 • 

7.20 + 3 

170 

1.41 - 13 

1.40 - 13 

3.01 +9 

2.99 + 9 

649 



1.08 + 4 ' 

• 8.70 + 3 

180 

8.57 - 14 

8.35 - 14 

1.83 4-9 

1.78 + 9 

655 

810 


1.55 +4 

1.20 + 4 

190 

5.16 - 14 

5.08 - 14 

1.10 + 9 

1.08 +9 

657 

780 


2.40 + 4 

1.95 -f- 4 

200 

3.19 - 14 

3.15 - 14 

6.80 4-8 

6.72 + 8 

657 

776 

833 • 

4.20 + 4 

3. 65 + 4 

210 


1.94 - 14 


4.14 +8 

657 

774 

838 

6.60 4- 4 

5.60 4 4 

220 


1.22 - 14 


2.60 + 8, 

657 

772 

858 

8.20 + 4 

7.80 + 4 

230 





657 

772 

892 

9.50 + 4 

9.30 4 

240 






784 

912 

1.06 4- 5 

1.00 -i 5 

250 






812 

924 

1.10 + 5 

1.00 -J- 5 

260 






843 

948 

1.10 + 5 

1.00 +6 

270 



* 



872 

1000 

1.05 +5 

1.00 +5 

280 






910 

1072 

1.00 +5 

9.70 4* 4 

290 






963 

1144 

9.60 +4 

9.40 + 4 

300 






1047 

1160 

8.80 +4 

9.00 4 4 
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Test No. 27 


OATC JAMUART * 9, It *4 


MSEC MOOlFtCO 4ACCHIA MOOffL ATMO IWWf (!*•*> 

6M TIMe 3 HRS t MINS LAT 32.63000 DESS LOWS -75.46000 OtftS 


El OS 76,00000 AP 20.0000 EXOS TEMP 766,6490 HOUR AMt -210.6*60 


ALT 

ALT 

OEMS ITT 

TEMP 

PRESSURE 

MOL . VT 

SCALE HT 



MUMOER OEMS ITT (CM- 3) 


(MH> 

<KM> 

(6M/CM3) 

(04) 

(DYNE/CM2) 

(UNITLESS) 

(KM) 

M (M2 > 

N <02 ) 

M(O) 

N(HE) 

N <H > 

• 9. 

1*0. 

* . 4 5040-1 1 

355.0 

2. 70030-02 

26.9 

11 .6 

4 .00000+1 1 

7.30000+10 

7.60000+10 

3.40000+07 

o .ooooo 

/•. 

140. 

4.10332-1* 

33 7. 7 

7.16421-03 

25.6 

18.6 

6.42 7 7 7+ 1 Q 

9.64691+09 

2.23786+10 

2.13907+0 7 

0 .00000 

ei. 

100. 

1 .*0000-1* 

639.2 

2.76990-03 

24.4 

23.4 

1 .86359+10 

2.45242+09 

1 .0241 7+10 

1 .64 744 + 0 7 

0.00000 

t r. 

100. 

4 .00492-13 

009.9 

1 .*5045-03 

23.1 

27.0 

6. 71607*09 

7.73493+08 

3.51272+09 

1 .36630 +07 

0.00000 

to* . 

*00. 

*. *4*02-13 

7*7.0 

6.19926-04 

21 .9 

30.0 

2.66306+09 

2. 72666+06 

3.20106+09 

1 . 1 7266+0/ 

0,00000 

IIS. 

*20 . 

1 .004*0-13 

745.4 

3.26931-04 

20.7 

32.6 

1.13120+09 

1 .0 1 974 +06 

1 .93396 + 09 

1 .02440 + 0/ 

0.00000 

130 . 

*40. 

9.02997-14 

755.4 

1 .60992-04 

19.7 

35.0 

4.91933+08 

3.94476+07 

1.19465+09 

9.03602+06 

0.00000 

140. 

too. 

3.04079-14 

701.1 

1 .03994-04 

16.6 

37.2 

2.18050+08 

1.53833+07 

7.461 76+06 

6.01518+06 

0.00000 

191 . 

*40 . 

1 . 74 70 7-14 

704.3 

6.159/5-05 

16.0 

39.2 

9. 76848+07 

6.24294+06 

4.72532+06 

7.13390+06 

0 .ooooo 

tot. 

300. 

1 .0*1*0-14 

706.2 

3. 736 77-03 

1 7.4 

40.9 

4.43 461+07 

2.52671+06 

3.00270+06 

6.36330+06 

0.00000 

1 73 . 

3*0. 

0 . 1*342-1 9 

767.2 

2.31536-05 

16.9 

42.9 

2.02359+07 

1 .03094 + 06 

1 .91669+ 06 

5.68500+06 

0.00000 

143. 

340. 

3. 740 74-13 

767. a 

1 .43649-05 

16.4 

44.0 

9.29034+06 

4.23536+05 

1 .22604+06 

5.06470+06 

0.00000 

104 . 

300. 

2.33941-15 

760.2 

9.32633-06 

16.0 

45.9 

4.28843+06 

1 . 730 75 + 03 

7.69369+07 

4.35206+06 

0.00000 

tot. 

300. 

1.47507-19 

704.4 

6.04907-06 

15.6 

47.0 

1.98955+06 

7.27660+04 

5.08904+07 

4.07654+06 

0 .ooooo 

tig. 

400. 

0.4*490-10 

704.9 

3.979 72-06 

15.1 

48.6 

9.274 73 + 05 

3.04263+04 

3.2900 7+07 

3. 65697+06 

0.00000 

ft/. 

4*0. 

0.00117-10 

706 .6 

2.65622-06 

14.6 

50.6 

4.34378+05 

1 .27866+04 

2.13276+07 

3.26127+06 

0.00000 

• 3/. 

440. 

3.07913-10 

766.0 

1 .60590-06 

14.1 

32.9 

2.04368+05 

3.401 70+03 

1 .36616+07 

2.94612+06 

0 . ooooo 

240. 

400 . 


700.6 

1 .24966-06 

13.4 

55.9 

9.63826+04 

2.29360+03 

9.03236+06 

2.64693+06 

0.00000 

tts. 

440 . 

1 . 74 700-1* 

706.0 

6.63301-07 

12.6 

59.6 

4 .58462+04 

9. 76802+02 

5.90046+06 

2.37964+06 

0.00000 

*70. 

900 . 

1 .14104-10 

700.0 

6.97644-07 

11.5 

66.0 

2.18576+04 

4.19796+02 

3.66416+06 

2.14068+06 

1 . 71064 + 05 

»4t . 

9*0. 

4.00330-17 

700.0 

4.92902-07 

10.5 

72.6 

1 .04639+04 

1 .60936+02 

2.53666+06 

1 .92691+06 

1 . 71066+05 

«tl . 

940. 

5.034*2-17 

700.0 

3.70519-07 

9.3 

80.6 

5.03281+03 

7.63669+01 

1.66955+06 

1 . 73555 + 06 

1 .66654+05 

30t. 

900. 

4.00*41-1 7 

706.6 

3.00316-07 

6.5 

90.6 

2.43043+03 

3.41071+01 

1 .10143 + 06 

1 . 56414+06 

1 .62377 + 09 

313. 

900. 

2.00*00-1 7 

766.6 

2.43660-07 

7.6 

102.0 

1 . 1 7864 + 03 

1 .49156+01 

7.26374+05 

1 .41030 + 06 

1 . 50234 + 05 

3*4 . 

000. 

*.19970-1 7 

766.6 

2.02695-07 

6.6 

114.6 

5. 73964+02 

6.55396+00 

4.62620+05 

1 .272 72 + 06 

1 .54220+05 

339. 

0*0. 

1 .04131-1 7 

766.6 

1 . 71940-07 

6.1 

126.7 

2.60660+02 

2.89343+00 

3.20604+05 

1 .14907+ 06 

1 ,30330 + 05 

349. 

040. 

1 .201 70-1 7 

760.6 

1 .46375-07 

9.5 

143.0 

1 .37801+02 

1.2833 6+00 

2.13654+05 

1.03804+06 

1 .46559 + 05 

390. 

ooo. 

1 .0*900-17 

760.6 

1 .29656-07 

9.0 

157.3 

6. 79341+01 

5. 71863-01 

1 .42622 + 05 

9.36260+05 

1 .42903 + 05 

367. 

too. 

4.40*07-10 

760.6 

1.14955-07 

4.7 

I 70.9 

3.36255+01 

2.56010-01 

9.54*46+04 

6 .46596+ 05 

1 .99356 + 05 

3 Ft. 

too. 

7.0*903-10 

760.6 

1 .0*693-07 

4.4 

163.7 

1 .67101 +01 

1.15129-01 

6.39919+04 

7.6 7922 + 05 

1 .35921 +05 

30*. 

tto. 

5.97904-14 

760.6 

9.24076-04 

4.1 

195.3 

8. 33696+00 

5.20063-02 

4.30100+04 

6.95309+05 

1 .3*56 7 + 09 

90S. 

740 . 

5 . 10707-14 

760.6 

6.36363-06 

3.9 

205.7 

4.1 7578+00 

2.33997-02 

2.697*5+04 

6.29915+05 

1 .29394+09 

410. 

7*0. 

4 . 5*090-14 

760.6 

7.60321-06 

3.6 

215.0 

2.09969+00 

1 .07565-02 

1 .95600+04 

5. 70969+05 

1 .26*1 6 + 09 

4*1 . 

r*o . 

3 .99441-14 

760.6 

4.94209-06 

3.7 

223.3 

1 .05965 + 00 

4.92431-03 

1 .32345 + 04 

5.1 7600+09 

1 .*31 ft +0* 

43*. 

#00. 

3.994*4-14 

760.6 

6.39695-06 

3.6 

210 .9 

3.37026-01 

*.264*2-03 

6.07412+03 

4.69930+05 

1 .20*1 7 + 0» 

443 . 

*20 . 

3 . 1 • 94 0- 1 0 

766.6 

5. 63697-06 

3.5 

237.4 

2. 73143-01 

1 .04561-03 

6.00643+03 

4.26*66+05 

1 . 1 7 3 4 0 + 05 

*33. 

• 40 . 

2 .« 7413-1# 

706.6 

5.372*2-06 

3.4 

244.3 

1 .39451-01 

4.64941-04 

4.15315+03 

3.6 7597+05 

1 .14569 + 09 

444 . 

• 00 . 

2.40014-14 

766 .6 

4.95493-06 

3.4 

230.4 

7.14606-0* 

2.25669-04 

2.63440+03 

3 . 52290 + 05 

1 .1 1062 + 09 

4 1 9 . 

• 40 . 

2.30007-14 

766.6 

4. 57686-00 

3.3 

256.4 

3.67552-02 

1 .05647-04 

1 .93846 + 03 

3.20369+05 

1 .09*3 7+09 

4*4. 

400 . 

2 .14700-10 

766.6 

4.23697-00 

3.2 

262.2 

1 .69741-02 

4.96224-05 

1 .3*853 + 05 

2.9 1495+05 

1 .00600+09 

4*0. 

4*0. 

1 .954*0-14 

766.6 

3.93097-08 

3.2 

266.1 

9,83068-03 

2.34047-05 

9.12396+02 

2.65356+05 

1 .04212 + 05 

*o r. 

440. 

1 . 79090-14 

766.6 

3.65130-08 

3.1 

*74.0 

5.111 76-03 

1.10645-05 

6.27901 +02 

2.41690+05 

1 .01006*05 

914. 

400. 

1 .03909-14 

766.6 

3.39669-08 

3.1 

2 79.9 

2.66/53-03 

5.27113-06 

4.32997+02 

2.2024S+0S 

9.04603+04 

m. 

440 . 

t . 90204-14 

766.6 

3.16511-08 

3.0 

*66.1 

1 .39698-03 

2.51662-06 

2.99198+02 

2. 00605+05 

9 . 71968 +04 

940 . 

100O. 

1 .57945-10 

766.6 

2.95362-06 

3.0 

*62.4 

7.34169-04 

1 .20655-06 

2.07160+02 

1.651 73+05 

9.49091 +04 
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Test #28 
Reference #11 


Alt 


n 2 



°2 

io 9 


0 



? 


156 


- 


3.5 

X 


- 



- 


200 

3 

X 

io 9 

2.5 

X 

10 8 

8 

X 

io 9 

5 

X 

IO- 18 

250 

6 

X 

10 8 

1.5 

X 

10? 

3 

X 

io 9 

8.5 

X 

10-14 

300 

8.5 

X 

10 7 

2.0 

X 

10 6 

9 

X 

10 8 

4 

X 

10- 14 

320 

5 

X 

10 7 

7.5 

X 

10 5 

7 

X 

io 8 

2.5 

X 

10-14 

350 

1 

X 

10 7 

2.5 

X 

IO 5 

4 

X 

io 8 

8 

X 

10-15 

400 

2 

X 

10 6 

3.0 

X 

10 4 

1 

X 

io 8 

4 

X 

10-15 
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Test No. 28 


msfc Mooince jacchia moocl atmosphere <i9«n 

CATC MARCH 19, 1 *4/ AM TIME 12 HRS 0 MIMS CAT 32.00000 OCAS LOWS -10/. 00000 OCAS 

no 1 3 / . ooooo rscs u«-ooaoo ap 20.0000 exos temp 1009.0509 hour am* -10/. 9494 


ALT 

ALT 

OEMS! TV 

TEMP 

PRESSURE 

MOL. WT 

SCALE HT 



MUMPER DEM* I TV (CM- 3) 

(MM) 

'KM) 

(AM/ CM3) 

(OK) 

(DYMC/CME) 

(UNITLESS) 

(KM) 

N(N4) 

M (04) 

N(O) 

N (HE) 

N<H> 

• 9. 

1E0. 

*.49*44-11 

399.0 

E. Z0030-0E 

46.9 

11.6 

4.00000+11 

/. 50000+10 

/. 60000+ 10 

3.40000+0/ 

a .oaooo 

/•. 

140. 

3.43/E/-1E 

439.0 

4.044/1-03 

29.4 

21 .9 

6.19092+10 

9.6/0/1+09 

2.039/9+10 

1 .96061+0/ 

a .ooooo 

M. 

190. 

1 .3/349-19 

Z43.4 

3.4641 /-03 

24.0 

44.6 

2.06524+1 0 

2.04994+09 

9.066/6+09 

1.909/6+0/ 

0.00000 

• /. 

140. 

4.99939-13 

449.9 

1.99994-03 

93.4 

33.3 

4 . 02531 +09 

1 .0936 /+ 09 

5.60/61+09 

1 .9699/+0/ 

0.00000 

JOS . 

900. 

3.90199-13 

• 34.4 

1 .09119-03 

24. 9* 

3 / .0 

4.419/0+09 

4. Z4433+O0 

3. /I Z90+09 

1 .10316+0/ 

0 .00000 

119. 

EEO . 

1.//143-15 

*44.9 

9.44931-04 

24.0 

40.0 

4. 13053+09 

4.19160+06 

2.46//6+09 

9.6//4/+06 

0 .ooooo 

130. 

940. 

1 .09***- 13 

9*9.4 

3.994/4-04 

21.1 

44.6 

1.11990+09 

1 .04911+06 

1 . /0611+09 

6.92060+06 

0.00000 

140. 

940 . 

4.91 109-14 

*43.3 

9.93434-04 

20.3 

43.1 

3.90135+00 

5.13039+0/ 

I .16/14 + 09 

6.19400+00 

0.00000 

191 . 

940. 

3.99//9-14 

1001 .0 

1 .94499-04 

19.3 

4/. 4 

3.43533+00 

4.34392+0/ 

0 .3354/+06 

/. 49049 + 06 

a .ooooo 

ssr . 

300. 

9.49943-14 

I 004 . 3 

1 .0441 /-04 

16.9 

49.3 

1 . /6540+04 

1.2/365+0/ 

5.60810+00 

6. /949/+06 

a .ooooo 

1 ft . 

3E0 . 

1 . 9*940-14 

1004.3 

/. 39991-03 

14.3 

91.9 

9.69649+0/ 

6.42326+06 

4.1 //4/+06 

6.93096+06 

0.00000 

1*3. 

340. 

1 . 09* / /- 1 4 

100/. 4 

9.00440-09 

1/./ 

93.4 

5 . 3536/+0 / 

3.25653+06 

4.9/3 /3 + C16 

3. /2093+06 

0.00000 

1S4 . 

390. 

/. 14130-19 

1 00* . 1 

3.46349-09 

1/.3 

55.2 

2.96933+0/ 

1 .66149+06 

4.124/4+06 

5.99/99+06 

o.tiaaao 

fOf . 

340. 

4.44031-19 

1004.9 

9.49394-09 

16.9 

56.9 

1.65361+0/ 

6.31095+05 

1 .51096 + 06 

4.63434+06 

0.00000 

tit. 

400. 

3.3/949-19 

1 004 . / 

1 . /1 364-05 . 

10.5 

54.5 

9.24391+06 

4.3/056+05 

1 .00938+00 

4.44661+06 

0.00000 

ft/. 

490. 

*. 399/4-19 

1004.9 

1.499/3-05 

19.4 

60.0 

S. 1862/+06 

2.26196+05 

/. 04933+0/ 

4.09960+06 

0 . ooooo 

9S/. 

440. 

1 .494*4-19 

1004.9 

6.90149-06 

15.9 

61 .6 

2.91999+06 

1.1/321+05 

5.0303/+O/ 

3. //296+06 

0 .ooooo 

94S. 

490. 

1.14343-19 

1009.0 

6.36933-09; 

13.5 

63.3 

1.64969+06 

6.1090/+04 

4.0669/+0/ 

3.4//33+06 

0.00000 

»•#. 

440. 

4.4//94-19 

1009.0 

4.4/640-09 

19.4 

63.1 

9.351 Z2+05 

3.19336+04 

4.94193+0/ 

3.20645+06 

0 .ooooo 

t/o. 

900. 

9. 11994-14 

1009.0 

3.45909-06 

14.9 

6/ . 1 

5.31099+05 

1 .6/964 + 04 

2.130 /6+0 / 

2.99609+06 

2 . 54109+04 

tst . 

990. 

4. 43449-14 

1009.0 

9.96193-06 

14.4 

69.5 

3.03926+09 

0.62562+03 

1 .34630 + 0/ 

2. /302/ + 0* 

2.32242+04 

ESI . 

940. 

3.93/3/-19 

1009.0 

1 .94590-04 

14.0 

/4 . 1 

1 . /3//4 + 03 

4.66963+03 

1 .12436+0/ 

2.3211 Z+06 

2.4/260+04 

309. 

990. 

9.3/410-14 

1009.1 

1 .4444 r-oe 

13.5 

/3 . 3 

9 .90O9/ + O4 

2.4/961+03 

6.19026+06 

2.39916+06 

2.42420+04 

919. 

940. 

1 . /S49/-14 

1009.1 

1 .14391-04 

12.9 

/9.0 

3. /5111+04 

1 .31694 + 03 

9.9//04+06 

9.139/6+06 

2.3/994+04 

3*4. 

900. 

1.30*01-14 

1009.1 

0.93919-0/ 

14.3 

63.4 

3 . 32436+04 

/. 04/63+02 

4.369 /9+06 

1 .99063 + 06 

2.33000+04 

999. 

990. 

*•91 44 /“ 1 / 

1009.1 

/. 06949-0/ 

11.9 

06.6 

1 .92/60*04 

3. /6054+02 

3.20049+06 

1 .64133 + 06 

2.20594+04 

949. 

940. 

/. 49934-1/ 

1009.1 

5.49402-0/ 

10.9 

94. / 

1.12126+04 

4.03924+09 

2.34649+06 

1 . rO 436+06 

2.24213+04 

999. 

490. 

9.449/4-1 / 

1009.1 

4.94419-0/ 

10.2 

101 .6 

6.94216+03 

1 .09931+09 

1 . /2599 + 06 

1 .3/010 + 06 

2.19940+04 

99/. 

940. 

4.34//3-1 / 

100*. 1 

3.44164-0/ 

9.5 

109.9 

3.62669+03 

9.96090+01 

1 .2/065*06 

1 .46163 + 06 

2.1S//2+04 

9/9. 

zoo. 

9.40394-1 / 

1009.1 

3.44931-0/ 

6.9 

119.1 

2.24/66+03 

3 .2420 /♦Ol 

9.3/394+09 

1 .354 /9 + 06 

2.11 /O6+04 

999. 

rto . 

9.94313-1 / 

1009.1 

9. /449/-0/ 

6.2 

129.3 

1 .34349+03 

1 . / /Of 0*01 

6.92964+03 

1 .99*00+06 

2.0//59+04 

999. 

/40. 

9.14900-1 / 

1009.1 

9.36615-0/ 

/ ■ 6 

140.4 

/. 61966+04 

9. *969/+ 00 

9.195/4+09 

1 .1649/+0* 

2.03*60*04 

410. 

/40. 

1 . /399/-W 

1009.1 

9.06393-0/ 

/.0 

134.4 

4.64944+04 

5.39964+00 

3.60004+09 

1 .0*099+ 0* 

2.00090+04 

491 . 

/40 . 

1 .49034-1 / 

1009.1 

1 .4105/-O/ 

6.6 

164.5 

4 . f 90 1 9+02 

9.93414+00 

9 . 091 9S + 09 


1 .44403*04 

49*. 

400. 

1.1409*-!/ 

1009.1 

I .41 /33-0/ 

6.1 

1 //. 1 

1 .63454+04 

f .69694 + 00 

2.09909+05 

9.3199 / *05 

1 .02404 *04 

443 . 

410 . 

* .*3*03-14 

1009.1 

1 .4303 Z-OZ 

5.4 

109.4 

9. /9049 + 01 

9.09/60-01 

1 .96399 + 05 

0 . *5090+09 

1 .04290 + 04 

495 . 

4 40 . 

« .4/M4-I4 

1009.1 

1.30946-0/ 

9.4 

401.9 

9.0*6/2+01 

3.09600-01 

1.16/16+09 

0. 04/46+05 

1 .45440 + 04 

4 *4 . 

4*0 . 

/. 31 /40-14 

1009.1 

1.14994-0/ 

5.4 

413.4 

3.34949+01 

9.00949-01 

6. /94 /4 + 04 

/ . 409 /•♦ 0 5 

1 .42510 + 04 

4/9 . 

440. 

*.54/4*-f4 

1009.1 

1 .00552-0/ 

4.9 

424.6 

4. 14494 + 01 

1.9/409-01 

6. 9399/+04 

9.99049+05 

1 . /9S30+O4 

499. 

*00. 

9.431/0-14 

1009.1 

9.94992-04 

4. / 

234. / 

1 .40360 + 01 

0.69946-09 

4 .0969 /+ 04 

6.4//26+0S 

1 . /6043 + 04 

499. 

*90 . 

9.01014-14 

1009.1 

9.19 964-00 

4.6 

444.1 

/. /6009+00 

4.99696-09 

3 .0/99/+O4 

*. 0299**05 

1 . / 2421 +04 

90/. 

• 40. 

4.4*941-14 

1009.1 

0.44441-00 

4.5 

454.3 

4. /4/9/ + 00 

2.69/43-02 

9. /6/0O + O4 

5. *1 5/5+05 

1 .496 /2 * 04 

914 . 

*90. 

4.099/4-14 

I GO* . t 

/. 010 / 0-00 

4.4 

260.1 

2.66094+00 

1 .60506-09 

9.0933/+04 

5.23903+05 

1 .49493+04 

999. 

•40. 

3 . 44 3 1 *- 1 4 

1009.1 

/. 94000-00 

4.3 

46/. 0 

1 . /5906 + OO 

9.13994-03 

1.9/363+04 

4 .6/641+09 

1 .99902 + 04 

940. 

IOOO . 

3.34144-14 

1009.1 

0. /2344-O0 

4.4 

4/3.1 

1 .0/609+00 

5.29033-03 

1 .18929 + 04 

4 . 546/0+05 

1 .41 15 / + 04 
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Test #29 
Reference #11 


Alt 


N 2 


°2 



0 



e 


156 


- 

1.0 

X 

10 9 


- 



- 


200 

3.5 

x 10 9 

2.0 

X 

10 8 

9.0 

X 

10 9 . 

5.0 

X 

10-13 

250 

6.5 

x 10 8 

2.5 

X 

10 7 

4.0 

X 

10 9 

1.0 

X 

io-i3 

300 

1.5 

x 10 8 

3.5 

X 

10 6 

1.5 

X 

10 9 

6.0 

X 

10-14 

320 

8.0 

x 10 7 

1.5 

X 

10 6 

9.5 

X 

I — 1 

o 

00 

4.0 

X 

10-14 

350 

4.5 

x 10 7 

8.0 

X 

10 5 

8.5 

X 

10 8 

2.0 

X 

10-14 

400 

8.0 

x 10 6 

2.0 

X 

10 5 

4.0 

X 

h-' 

o 

00 

7.5 

X 

10-15 
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CATC MARCH It, 1967 


Test No. 29 

MSFC MODIFIED JACCHIA NOMl ATM06PNSRE tit#/) 

6M T I ME 13 HUS 0 MIMS % LAT -*0 .OOOOO DE6S LOWS #*.00000 DCS# 

FlOB 149.00000 AP **.0000 EXOS TEMP 11/6.5/50 HOUR AMC -#«S. #0/3 


ALT 

ALT 

OEN0ITT 

TEMP 

PRESSURE 

MOL. WJ 

SCALE HT 

(MM) 

(AM) 

(6M/CM3) 

(OK) 

(DYNC/CN2) 

(UMITLES3) 

(AN) 

69. 

1*0. 

2 .45940-1 1 

355.0 

*. 70030-02 

26.9 

11.6 

76. 

140. 

3.04J4 1-12 

667.4 

8.50*53-03 

*5.6 

23.6 

66. 

160. 

I .39933-12 

064.4 

4.1*700-03 

24.9 

31.6 

97. 

160, 

6.691*4-13 

1001 .5 

2 >31 12C-03 

*4.1 

37.2 

106. 

200. 

3 . 63952-1 3 

1071 .3 

1.391*9-03 

23.3 

41.5 

1)9, 

*20, 

2,12909-13 

1113.1 

6.75666-04 

22.5 

44.9 

190. 

240. 

1 .30063-13 

1130.2 

9.66/6/-04 

21.7 

47.6 

140 . 

260. 

6.29055-14 

1193.3 

3. 765/0-04 

21.0 

50.4 

tit . 

260. 

5.40003-14 

116*. 4 

2.5/064-04 

*0.3 

52.9 

16*. 

300. 

3.9944S-14 

11#/. • 

1 .7/609-04 

19.7 

55.2 

1 73. 

3*0. 

C. 43767-14 

11/1.3 

1 .24553-04 

19.1 

57.5 

163. 

340. 

1 .66060-14 

11/3.3 

6.65041-05 

10.5 

59.6 

164. 

360. 

1 .1 7972-14 

1 1 74 , 6 

0, 36253-05 

16.0 

61 .6 

*05. 

300. 

6.33*70-19 

11 75.3 

4.02150-05 

17.6 

63.5 

*16. 

400. 

5.9/436-15 

11 75.6 

3.36613-05 

17.2 

65.3 

»*/. 

4*0. 

4.3*790-15 

11/0.1 

2.50466-05 

16.9 

67.1 

*37. 

440. 

3.16312-15 

11 76.3 

1 .605 70-05 

16.6 

66.7 

*66. 

460. 

*.33069-15 

1176.4 

1 .39959-05 

16.3 

70.4 

*99. 

460. 

1 . 7*997-19 

1176.9 

1.05999-05 

16.0 

72.1 

*70. 

500 . 

1 .291 75-15 

1 1 70 . 5 

6.03906-06 

15# 7 

73.6 

*61 . 

1*0. 

9. 70366-1# 

1 1 76 . 9 

6.1461 7-06 

15.4 

75.6 

*61 . 

•40. 

7.3*643-16 

11 76.5 

4. 73456-06 

15.1 

77.5 

30*. 

• 60. 

5.50*39-16 

11/6.6 

3.6/050-06 

14.6 

79.7 

SIS. 

060. 

4.24* 13-10 

11 76.6 

2.86563-06 

14.5 

6*.0 

3*4. 

600. 

3. *5044-16 

11 70.6 

2.25424-06 

14.1 

64.7 

333. 

6*0. 

t. 50**5-16 

1170.6 

1 . 76 72 7-06 

13.7 

87.7 

341. 

640. 

1.93546-16 

11 76.6 

t .4*904-00 

13.3 

91 .2 

316. 

600. 

1.50451-16 

11 76.6 

1 .15*60-06 

12.0 

95.2 

367. 

660. 

1.1/562-16 

11 76.6 

9.36699-0/ 

12.3 

99.6 

3 76. 

700. 

9. *3/30-1 7 

11 76.6 

7.7*209-0/ 

11.7 

105,0 

366. 

7*0. 

7 . 30140-1 / 

11 76.6 

6.41606-0/ 

11 .1 

111 .0 

399. 

740 . 

9.60647-17 

11 76.6 

5.30*43-0/ 

10. 6 

11 7.8 

410. 

760 . 

4.69* 79-1 7 

11 76.6 

4.569*6-0/ 

10.0 

1*5.5 

421 . 

700. 

3. 79404-1 7 

tl 76.6 

3.91605-0/ 

9.4 

134.0 

432. 

800. 

3.05433-1 7 

1176.6 

3.30966-0/ 

6.6 

143.4 

44 3 . 

• 10 . 

* . 50552-1 7 

11/6.6 

2.96250-0/ 

0.3 

153.7 

413 . 

• 40 . 

2 .0 7350- 1 7 

11 76.6 

2.61240-0 7 

7.0 

164.6 

464 . 

• 60 . 

1 . 73149-1 / 

tl 76.6 

2.3*299-0/ 

7.3 

1 76.3 

4 79. 

• 60. 

1 .4601 7-1 7 

11 76.6 

2 .081 51-0 7 

6.9 

166.4 

466. 

900 . 

1 .24261-1 7 

11/6.6 

1 .6 781 1-0 7 

6.5 

200.6 

466. 

920 . 

1 .06/83-1 / 

11/6.6 

1 . 70514-0/ 

6.1 

213.3 

50 7. 

940. 

9.26013-18 

11/6.6 

1.55666-0/ 

5.6 

225.8 

316. 

960 . 

8.10231-18 

11/6.6 

1 .42805-0/ 

5.6 

236.1 

5*9. 

960. 

7.149 74-16 

11/0.6 

1 .31566-0/ 

5.3 

249.9 

940. 

lOOO . 

6.35967-16 

11/0.6 

1 .21*63-0/ 

5.1 

241 .2 


NUMBER DENS I IT (CM-S) 

N (N* ) N(Ot) N(O) N (H*) N(M) 

4.00000+11 /. 50000+10 /. #0000+10 3.40000+07 0.00000 
6.061*4+10 9 . 53S69 + 09 1.94///+10 1.66195+0/ 0.00000 
*.1*155+10 Z. 9/909+09 9.59661+09 1.43*74+0/ 0.00000 
9 . 66542+09 1. *3476+09 5.60566+09 1. *05*6+0/ 0.00000 
4 .961 62+09 5.61869+06 3. 65342+09 1.06036+0/ 0.00000 
2. 71196+09 2.93335+06 2.66415+09 9.54/23+06 0.00000 
1.53630+09 1.53/01+06 1.92144+09 6./0/74+06 0.00000 
8,69405+06 6.24534+0/ 1.39808+09 6.00*16+06 0.00000 
5.22135+08 4.49092+0/ 1.027/4+09 7.36/49+06 0.00000 
3.09450+08 2.4/161+0/ 7.60640+08 6.839/2+06 0.00000 
1.84668+06 1.3/066+0/ 5.65629+06 6.34459+06 O.OGOOO 
1.10/93+08 7.64651+064.22104+06 5.69302+06 0.00000 
6.6/648+0/ 4. 26667+06 3.15683+08 5.4/665+06 0.00000 
4.038/6+0/ 2.413/ 7+06 2.36953+08 5.09/60+06 0.00000 
2.45166+0/ 1.36446+06 1. 76119+06 4.74562+06 0.00000 
1.49309+0/ /. 74166+05 1.34151+06 4.420/1+06 0.00000 
9. 12137+06 4.40603 + 05 1.01219+06 4.11986+06 0.00000 
5. 56909+06 2,51651+05 7.65055+0/ 3.641*8+06 0.00000 
3.434/7+06 1.443/7+05 5.79239+0/ 3.56309+06 0.00000 
2.11694+06 8.30391+04 4.39261+0/ 3.34366+06 1.01266+04 
1.30844+06 4. 79156+04 3.33663+0/ 3.12153+06 1.01136+04 
8.10991+05 2. 7/3/4+04 2.536/6+0/ 2.91533+06 9.94*33+03 
5.04064+05 1.610/6+04 1.93467+0/ 2. 7*364+06 9.7/492+03 
3.14159+05 9 . 36342+03 1.4/662+0/ *.54593+06 9.611*7+03 
1.96334+05 5.48331+03 1.126/6+0/ 2.36057+06 9.451*7+03 
1.23030+05 3.21413+03 6.64211+06 2.2*681+06 9.29463+03 
7.730*1+04 1.669/7+03 6.6*663+06 *.063/7+06 9.14164+03 
4.66991+04 1.11446+03 5.06690+06 1.95067+06 6. 99*22+03 
3.0/604+04 6.59233+02 3.91366+06 1.6*6/5+06 6.64566+03 
1.94602+04 3.91110+0* 3,01465+06 1. 71134+06 6.70*/3+O3 
1.23665+04 2.3*7*3+02 C. 3*545+06 1.60361+06 6. 56*68*03 
7.6/3*2+03 1.36664+0* 1 . 79644+06 1.30359+06 6.4*566+03 
5.0*447+03 6.31*34+01 1.366/6+06 1.41015+0# 6.29196*03 
3.21456+03 4.96636+01 1.0/6/4+06 1.3**66+06 6.1603/+03 
2.061/6+03 3.00335+01 6.35391+05 1. *4165+06 6. 03194+09 
1.3*565+03 1.61*96+01 6.49060+05 1.165/3+06 /. 906*6+09 
6.54446+0* 1.06749+01 5.04997+05 1 ,09464+06 /. 763*1+03 
S.S20/5+0* 6.66**0+00 3.93456+05 1.0*661+06 7.66*74+03 
3. S/5/0+0* 4.05936+00 3.069/9+05 9.667*4+05 7.544/9+03 
2.3214/+0* 2.4/534+00 2.39631+09 9.066/2+05 7.4*9*9+05 
1. 51076+0* 1.51501+00 1.676*7+05 0. 54/73+05 7.31616+03 
9.65490 + 01 9. 29/47-01 1 .46964 + 05 6.04163 + 05 /. *0539 + 03 
6.44351+01 5.72103-01 1.15*99+05 7.56603+05 7.09666+OS 
4.222/6+01 3.5*966-01 9.05636+04 7.1*466+05 6.60O5/+O3 

2. 7/3/9+01 2.16339-01 7.12264+04 6.70950+05 6.66643+03 
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Test #30 
Reference #12 


Alt 


$ 

} 

ALT. 


n 2 

150 

9.0 

X 

10 -13 

150 

2.0 

x 10 10 

200 

9.0 

X 

io- 14 

160 

1.2 

x 10 10 

250 

1.2 

X 

10-14 

180 

4.5 

x 10 9 

300 

2.0 

X 

10 -15 

200 

1.7 

x 10 9 

350 

4.0 

X 

l 0 -!6 

250 

2.2 

x 10 8 

400 

8.0 

X 

J— » 

o 

1 

270 

1.0 

x 10® 
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Test No. 30 


m»fc Mooirico jacchia moo cl atmosphere <190/) 

0*TC MARCH t, I960 (N TINC 10 HRS 0 MINS LAT 37.63000 DECS LONS -79.46000 Oft* 

no /ft .00000 noo ftA.OOOOO AP 3.0000 CXOS TEMP m./OM MOM AN« -34 7.2/fJ 


ALT 

ALT 

OCMSITV 

TCMP 

PRESSURE 

MOL . WT 

SCALC HT 

<NM) 

(AMI 

(0N/CM3) 

<00 ) 

(DYMC/CM2) 

(UNITLESS) 

(AM) 

• 9. 

190. 

2.45040-11 

355.0 

2 . /0030-02 

26.9 

11.6 

/#. 

140 . 

4.00002-12 

501 .0 

/ .400 ZZ-03 

25./ 

19.4 

06. 

100. 

1 .300/0-12 

0/0.4 

2.90/55-03 

24.3 

24.0 

9/. 

100. 

5.33100-13 

/40.S 

1.40/40-03 

23.3 

26.5 

109 . 

200. 

£.40445-13 

/Z0.3 

/. 23100-04 

22.2 

31 .6 

119. 

990. 

1 .2541 /- 1 3 

Z96.4 

3.939/3-04 

21.1 

34.3 

130. 

940. 

6. /042S-14 

00/. 9 

2.24343-04 

20.1 

30.7 

140. 

290. 

3. /4/60-14 

614.2 

1.32311-04 

19.2 

39.0 

191 . 

200. 

2.1 /295-14 

01 Z.0 

0.02915-05 

16.4 

41 .1 

102. 

300. 

1.290 Z3- 14 

919.9 

4.90 /9/-05 

1 7.8 

42.9 

1 /3. 

320. 

/. 96009-15 

921.1 

3.15954-05 

1 7.2 

44.6 

103. 

340. 

4.90131-15 

021 .0 

2.03446-05 

10./ 

46.2 

194 . 

300. 

3.1/103-15 

022.2 

1.32069-05 

16.3 

47. / 

205. 

300. 

2.04 /44-15 

022.4 

0. /9359-06 

15.9 

49.2 

• 10. 

400. 

1 .33/05-15 

622.5 

5.091 Z/-06 

13.5 

50. / 

92/. 

420. 

0.03292-19 

922.0 

3.99/55-06 

13.1 

52.4 

23/. 

440. 

3.000/3-10 

022.0 

2./40//-O0 

14./ 

54.4 

946. 

400. 

3.05040-16 

022./ 

1 .91 /93-06 

14.1 

56.6 

259. 

400. 

2.66S0/-16 

0tt./ 

1 .30019-00 

13.5 

39./ 

2/0. 

500. 

1 .04149-10 

022./ 

9.939/9-0/ 

12./ 

64.0 

201 . 

•20. 

1.2/515-16 

022./ 

/. 35306-0/ 

11.9 

00.0 

291 . 

• 40. 

0.9351 /-l / 

022.Z 

3.50205-0/ 

tt.O 

/4 . / 

302. 

•60. 

0.34040-1 / 

022./ 

4.30596-0/ 

10.1 

01 .9 

313. 

500. 

4.5///9-I / 

022. / 

3.41200-07 

9.2 

90.3 

314. 

too. 

3.35995-1 / 

622./ 

2. 766/2-0/ 

0.3 

100.6 

339. 

020. 

2.51309-1 / 

022./ 

2.29114 -0/ 

7.5 

111.9 

541. 

040. 

1 .92000-1 / 

622. / 

1 .93369-0/ 

6.0 

124.4 

306. 

060. 

1 .49030-1 / 

622. / 

1 .659/9-0/ 

6.2 

13/. 6 

10/ . 

00O. 

1.194/0-1/ 

622./ 

1 .44409-0/ 

5.7 

151 .1 

1/6. 

no. 

9. /2030-I9 

022./ 

1 .2/2//-0Z 

5.2 

104.4 

109. 

/•© * 

0.O///4-19 

022./ 

1 .13206-0/ 

4.9 

I f/.l 

199. 

F40. 

0.02909-10 

622./ 

1 .0140 f-Ot 

4.6 

160.9 

410. 

/•O. 

5.09005-10 

022./ 

0.15020-00 

4.4 

199./ 

491 . 

/• 0. 

5.09/49-10 

922. / 

0.30335-00 

4.2 

209.3 

419. 

600. 

4 .493//-10 

622. / 

/. 56140-00 

4.1 

. 21 r.l 

44 1. 

• to . 

3.96039-19 

022. / 

6.90954-06 

3.0 

225.6 

453 . 

440 . 

3.90011-10 

622. / 

6.33162-06 

3.6 

232.4 

464 . 

660 . 

3.20300-10 

622. / 

5.6163/-06 

3.0 

236.6 

4/9. 

060 . 

2 .0900 /- 1 • 

622. / 

5.35395-00 

3.7 

244.2 

466. 

900 . 

2.03010-lft 

• 22./ 

4.93/23-08 

3.6 

249.4 

496. 

920 . 

2.39592-10 

• 22./ 

4 . 50040-09 

3.6 

254.3 

90/. 

940 . 

2.10/63-10 

022./ 

4.21059-00 

3.3 

259.1 

5 1 • . 

960 . 

2 .00210-10 

022./ 

3.90 /0O-O0 

3.3 

263.6 

999. 

960 . 

1 .035/0-10 

• 22. / 

3.02465-06 

3.3 

264.2 

940. 

10OO. 

1 .60900-10 

• 22. / 

3.36624-00 

3.4 

2/2. / 


number DENSITY <CM-3) 

N<N2> N<02> N(O) NIMf) MCHI 

4.00000*11 /. 50000*10 7.00000*10 3.40000*0/ 0.00000 

6.37604*10 9.01929409 2.10636410 2.091/540/ 0.00000 
1.92360410 2.56364409 1.01/93410 1.6099440/ 0.00000 
/. 2002/409 8.55461400 5.62014409 1.3400040/ 0.00000 
3.06012409 3.19653400 3.35620409 1.15//540/ 0.00000 
1.35009409 1.26946400 2.00/53409 1.01*2040/ 0.00000 
6.22530406 5.2125340/ 1.32024409 9.04503406 0.00000 
2.90669400 2.1653440/ 0.56620400 0.OO1344O6 0.00000 
1.3/422400 9.2091/406 5.5/252400 /. 24539406 0.00000 

6.5552540/ 3.90/69406 3.64650400 6.51032400 0.00000 
3.140/040/ 1 . /2536406 2.39665400 5.050/2406 0.00000 
1.5212140/ /. 513/3405 1.50106400 5.2/629406 0.00000 
/. 30/10406 3.29123405 1.04616406 4./596/406 0.00000 
3.60430406 1.44946405 6.9416140/ 4.29534406 0.00000 
1./6662406 6.41633404 4.6161340/ 3.0/902406 0.00000 
6.6965/405 2.05440404 3.0601140/ 3.50S36406 0.00000 
4.29936405 1.2/609404 2.0593640/ 3.1696/406 0.00000 
2.13440405 S./3203403 1.3001940/ 2.66/60406 0.00000 
1.06400405 2.50693403 9.2/190406 2.5963/406 0.00000 
5.325/2404 1.1/296403 6.2433040* 2.3519440* 1.02/60*05 
2.6/650404 5.34301402 4.213/0406 2.131/6406 1.02642405 
1.35049404 2.44496402 2.05044406 1.93330*06 1.00166*05 
6.6412/403 1.12309*02 1.93250*06 1 . /543O*06 9.//621*04 
3.4/925*03 5.10944*01 1.31321*00 1.592//*06 ft.542ft/*OA 
l.//633*03 2.40665*01 6.94334*05 1.44*92*06 9.31656*04 
9.10404*02 1.12122*01 6.10400*05 1.31515*06 9.09601*04 
4.60300402 5.24602*00 4.1/532*09 1.19603*0* •.••344*04 
2.41093*02 2.46510*00 2.06220*05 1.00629*06 0.6/629*04 
1.25392*02 1.16341*00 1.96620*05 9.90/ftS*05 9.4/902*04 
6.52434*01 5.51396-01 1.35369*09 9.0249«*09 ft. 2/956*04 
3.40/2/401 2.62440-01 9.330/6*04 0.22511*05 6. 06966*04 
1./05944O1 1.25433-01 6.45626*04 /. 50006*09 f. 90510*04 
9.39512*00 6.02001-02 4.4/2/4*04 6.0424/*O5 /. 72660*04 
4.96024*00 2.90114-02 3.10496*04 6.249/4*09 /. 99169*04 
C.6201/*OO 1.40362-02 2.15909*04 5./039/*05 /.5622/*04 
1.39/46*00 6.62045-03 1.50550*04 5.21102*05 /. 21/61*04 
/. 45602-01 3.32/02-03 1.05146*04 4./6453*05 /. 05/90*04 
3.99200-01 1.62940-03 /. 35640*03 4.35//9*05 6.90160*04 
2.1453/-01 ft.01145-04 5.1S9//*03 3.90//4*O5 0./5O3/*O4 
1.15660-01 3.95453-04 3.62512*03 3.65090*05 6.6030/*04 
6.25/4/-02 1.95959-04 2.55106*03 3.344*3*05 §.499Tt*04 
3.39662-02 9./4//0-O5 l./9901*O3 3.06462*05 6.32033*04 
1.04909-02 4.66/49-05 1.2/162*03 2.00960*05 6.16409*04 
1.01064-02 2.439//-05 9.00426*02 2.5//40*0S 6 . 05299*04 
5.541 //-03 1.22/50-05 6.36604*02 2.30032*05 5.62405*04 
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0 2 NUMBER DEN SITIES 



ALTITUOC IN KILOMETERS 

Smoothed 0» number densities. Our data are uncorrected for dynamic effects. 
TABLE 1. Number Densities in Ion Source 


Altitude, Velocity, 


Number Densities in Ion 
Source, in units of 
10 l> per cc 



o 

US Standard Atmosphere 0962) 

MASS DENSITY 

O 

{ NASA 10.91 UA 


o NIER ETAL. (1964) 


altitude in kilometers 
Fig. 7. Total mass density versus altitude 













Test No. 31 


MSEC MOO If ICO JAtcOjA MOOCt ATMOSPHERE (I9§M 

©ATI MAT la, lilt TIME 19 MRS 2 MINt L*T Jr. *3000 DttS LO M6 -73.4*000 OC«S 

* 

MO 94,00000 FI OB S7.COCQO AP 2.0000 CKOS TEMP 926. 9092 MOOR AN* J 7.3/49 

ALT ALT 0CN6ITY TEMP PRESSURE MOL. WJ SCALE MT NUMBER OEMS I TT <CN-3> 


<MM> 

(KM) 

10M/CM3 ) 

\ 

(OK) 

(CrHC/CMtt 

(UNI TLESS) 

09. 

120. 

2.45946-11 

355.0 

2. 70030-02 

26.9 

70. 

140 . 

3.09210-12 

605.0 

7.00943-03 

25.7 

60. 

100. 

1.34092-12 

749.0 

3.30649-03 

24./ 

9/. 

190. 

5.60159-13 

923.0 

1 . 70446-03 

29.6 

106 , 

200. 

8.0111 7-13 

066.2 

9.29109-04 

22.6 

1 16. 

tto. 

1.59308-13 

693.3 

5.33591-04 

21.6 

130. 

240. 

0. 73461-14 

907.6 

3.1652 7-04 

20. / 

140, 

200. 

5.10/96-14 

915.7 

1 .96097-04 

19.6 

lit . 

200. 

3.00496-14 

920.4 

) .23042-04 

19.1 

142. 

900. 

1.91436-14 

923.0 

7.99055-05 

16.4 

1 /». 

920. 

1 .81011-14 

924.6 

5.25012-05 

1/.0 

193. 

340. 

/. 6/926-15 

925.5 

5.50342-05 

1/.3 

194. 

300. 

9.10160-15 

926.0 

2.36936-05 

16.9 

108, 

300 . 

3.4/01 7-19 

926.3 

1 .62144-05 

16.5 

210. 

400. 

2.34/74-15 

926.4 

1 .12160-05 

16.1 

ft/. 

420. 

1.00495-15 

926.5 

7.93745-06 

15.6 

237. 

440. 

1.10/15-19 

926.6 

5.53144-06 

15.4 

249. 

400. 

7.69903-10 

926.6 

3.94309-06 

15.0 

299. 

490 . 

9.39490-10 

926.7 

2.04230-06 

14.6 

2 70. 

900. 

3.00681-16 

926.7 

2.0/015-06 

14.1 

291 . 

520, 

2. 70/30-10 

926. 7 

1 .59600-06 

19.6 

261 . 

940. 

1 .93916-10 

926.7 

1.15154-06 

13.0 

308. 

900. 

1.40080-16 

926.7 

0. 76676-07 

12.3 

313. 

960. 

1 .08001-16 

926.7 

6. 70536-07 

11.6 

324. 

000 . 

7.903/6-1 7 

926. / 

5.34370-07 

10.6 

939. 

080. 

9.96101-1 r 

986.7 

4.2O304-O7 

10.0 

349. 

040. 

4.80169-1 / 

926.7 

3.49550-07 

9.3 

390. 

000. 

3.80643-1 / 

986./ 

2.901 75-07 

6.5 

90/. 

660. 

8.40869-1 7 

986./ 

2.44007-07 

/ . 0 

3/6. 

TOO. 

1 .992 79-1 7 

986./ 

2.0961 6-07 

/ . 2 

999. 

780. 

1 .96091-1/ 

986.7 

1 .01662-07 

6.6 

969. 

740 . 

1 .86041-1 / 

986.7 

1.59662-07 

6.1 

410. 

700. 

1 .04/00-1/ 

926. 7 

I .41565-0/ 

5. / 

481 . 

700 . 

6 . 76040-16 

926./ 

1.26509-07 

3.5 

498. 

600 . 

7.40180-16 

926./ 

1 .14005-07 

5.1 

44 3 . 

420 . 

6.4540*1* 

926. / 

1 .03262-0 7 

4.6 

493 . 

640 . 

5 .63467- 10 

926. / 

9.40264-06 

4.6 

4*4 . 

*60 . 

4.9/091-10 

926./ 

6.59519-00 

4.5 

4 ft . 

• *0 . 

4.42496-10 

926. 7 

7.60342-00 

4.3 

446. 

900 . 

3 . 90022-1 * 

026. 7 

7.25007-00 

4.2 

494. 

020. 

3.103*0-10 

026.7 

6.664 76-08 

4.1 

90 7 . 

940 . 

3.25254-10 

926. r 

6.1 7500-06 

4.1 

914. 

960 . 

2.96546-10 

926.7 

5.71395-0* 

4.0 

929. 

900 . 

2. 713/0-10 

926. 7 

5.29503-08 

3.9 

940. 

lOOO. 

2.49113-10 

926.7 

4.91314-00 

3.9 


(KM) N(N2) N (02 > N<0» N(ME> MIN) 

11.6 4.00000+11 /. 50000+10 /. 60000+10 3.40000+0/ 0.00000 

20.6 6.2/567+10 9. 74594+09 2.09SS9+10 2.01260+0/ 0.00000 

26.9 2.01451+10 2.74000+09 1.00272+10 1.54607+0/ 0.00000 

31.2 6.22237+09 9.90192+06 5. 755/7+09 1.29534+0/ 0.00000 

34.6 3.74296+09 4.09132+06 3.50946+09 1.12637+07 0.00000 

37.5 1.60302+09 1 . 76260+00 2.33560+09 1.00253+0/ 0.00000 

40.0 0.96626+00 0.04105+0/ 1.55645+09 9.00329+00 0.00000 

42.4 4.54523+06 3. 70426+0/ 1.05163+09 6.13509+00 0.00000 

44.6 2.33290+00 1.729/3+0/ /. 10610+00 7.3//52+06 0.00000 

40.7 1.20765+06 0.15523+06 4.91462+00 6.70591+06 0.00000 

40.0 6.29500+0/ 3.6/343+06 3.36436+06 0.10405+06 0.00000 

50.3 3.29067+0/ 1.05096+06 2.33040+06 5.563O/+O0 0.00000 

51.9 1.736/1+0/ 0.69236+05 1.62095+06 5.0/526+06 0.00000 

53.5 9.18304+06 4.29303+05 1.12567+06 4.63293+06 0.00000 

55.0 4.0/541+06 2.06218+05 /. 636/6+0/ 4.23100+06 0.00000 

56.6 2.59050+06 1.01439+05 5.4/101+0/ 3.06/66+06 0.00000 

50.2 1.39029+06 4.96339+04 3.92603+0/ 3.53/14+06 0.00000 

60.1 7.46612+05 2.4369 2+04 2.66251+0/ 3.2304/+O6 0.00000 

62.1 4.02420+05 1.20346+04 1.60433+0/ 2.96293+06 0.00000 

64./ 2.1/690+05 5.96321+03 1.32640+0/ 2. 71993+06 4.44259+04 

6/.f 1.19103+05 2.96600+03 9.35563+06 2.46714+06 4.41402+04 

71.3 6.43694+04 1.40211+03 6.61260+06 2.29046+06 4.91933+04 

75.6 9.52046+04 7.439/4+02 4.60311+06 2.09200+06 4.22/19+04 

00.6 1 .99151+04 9 . 7439 7+02 3.92324 + 00 1 .92006 + 06 4.13733+04 

87.0 1.06340+04 1.0924 6+02 2.36291+06 1.76315+06 4.03027*04 

94.3 5.67463+03 9.60505+01 1.60337+06 1.61964+06 3.96934+04 

102.6 3.25641+03 4.69366+01 1.20159+06 1. 40090+06 3. 60266+04 

112.4 1.01116+03 2.50307+01 6.59344+05 1.30921+06 3.00216+04 

129.2 1.01071+03 1.26514+01 6.19751*05 1.25973+06 9./23//+04 

134.9 5.65065+02 0.62321+00 4.42049+05 1.15996+06 3.64/42*04 

147.2 3.1/0/4+02 3.42621+00 3.1/934+09 1.06/69+06 3.9/306*04 

160.0 1. 79141+02 1 . / 7099+00 2.29099+09 9.03694+09 3.90002+04 

172./ 1.01262+02 9.2/109-01 1.65369+09 9.06063+05 3.49009*04 

109.1 5. 74400+01 4. 64927-01 1.19610+05 6.36314*09 3.34126+04 

190.9 9. 26401+01 2.54562-01 9.0001 7+04 7.71996*09 3.29427*04 

209.0 1.06505+01 1.34113-01 6.29022+04 /. 12167+05 3.22499+04 

219.1 1.06620+01 7.09063-02 4.5/361+04 6.5/053+05 3.16520+04 

227.2 6.13504 + 00 3.76232-02 3.33164 + 04 6.07564 + 05 3.10321+0^4 

) 

235.4 3.33437+00 2.00326-02 2.43107+04 5.61535+05 3.04264+04 

242.7 2.04234+00 1.07035-02 1.7/702+04 5. 19219+05 2.9*967*04 

249.2 1.18373+00 5.73060-03 1.30117+04 4. *0296+05 2.92611+04 

255.0 6.60139-01 3.06731-03 9.54370+03 4.44445+05 2.4*997+04 

260.3 4.01224-01 1.66656-03 7.01196+03 4.11517+05 2.61520+04 

265.0 2.34626-01 9.02657-04 5.16050+03 3.41194*05 2.761/7*04 

269.3 1.3/604-01 4. 90537-04 3.80422+03 3.531/0+09 2.70064+04 
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Test No. 32 


msec MOOtriEo jacchu hoocl atmosphere < 1 667> 

OAT* MQVCMOCft tip 1*09 6M TINE 16 HRS 1* MIMS LAT 37.63000 0E69 LON6 -75.46000 DECS 

rto *1.00000 FIOB 94.00000 AP 9.0000 EXOS TEMP 632.01 71 HOUR AMO *2. 9669 

ALT ALT OEMS ITT TEMP PRESSURE MOL. WT SCALE HT HOmtR OEMS ITT (CM- 3) 


(MM) 

(KM) 

(6M/CM3) 

(06) 

(0TME/CM2) 

(UNITLESS) 

65. 

1*0. 

2.49946-11 

395.0 

2. 70030-02 

*• 

9 

76. 

140. 

4.059*6-1* 

965.6 

7.43995-03 

*5 

7 

66. 

ISO. 

1 .30679-12 

662.7 

3.0*490-03 

24 

9 

67. 

190. 

6.39616-13 

746.1 

1 .43441-03 

*3 

4 

106. 

too. 

2.5*461-13 

764.6 

7.41298-04 

Zt 

* 

119. 

tto. 

1.26163-13 

609.2 

4.059 78-04 

21 

1 

130. 

240. 

6.66470-14 

616.6 

2.32245-04 

20 

t 

140. 

290. 

3.66940-14 

•23.3 

1.37545-04 

19 

2 

161 . 

260. 

2.29006-14 

6*7.0 

6.37941-05 

19 

9 

16*. 

900. 

1 .34974-1 4 

6*9.2 

3.22499-05 

17 

6 

1 73. 

320. 

9.30165-19 

930.4 

3.32165-05 

1 7 

3 

163. 

340. 

9.11314-19 

• 31 .1 

2.14643-09 

16 

6 

194. 

390. 

3.33009-19 

631.9 

1 .40662-09 

16 

4 

206. 

360. 

2.19764-19 

631 . 7 

9.939 79-06 

16 

0 

616. 

400. 

1 .41479-15 

• 31 .8 

6.27663-06 

IS 

6 

92 7. 

420. 

6.37341-16 

631 .9 

4.27043-06 

15 

2 

217. 

440. 

6.26929-16 

932.0 

2.94312-06 

14 

7 

•46. 

460. 

4.2*960-16 

932.0 

2.0570 7-06 

14 

2 

299. 

460. 

2.87602-16 

932.0 

1 .46037-06 

13 

6 

270. 

fon . 

1 .97633-16 

632.0 

l .06580-06 

12 

6 

261 . 

520. 

1 .37*92-16 

632.0 

7.87652-07 

12 

1 

291 . 

940. 

9.63972-1 7 

632.0 

5.94575-07 

11 

2 

302. 

990. 

6.99005-1 7 

632.0 

4.59052-07 

10 

3 

313. 

•60. 

4 .941 91 -1 7 

632.0 

3.6*61 7-07 

9 

4 

324. 

900. 

3.6*392-1 7 

632.0 

2.92924-07 

9 

6 

335. 

920. 

*. 706*9-1 7 

632.0 

2.41673-07 

7 

7 

345. 

640 . 

2.091 52-1 7 

632.0 

2.03260-07 

7 

0 

396. 

660. 

t .90330-1 7 

• 32.0 

1 . 799 7 7-0 7 

6 

4 

367. 

640. 

1 .27346-1 7 

632.0 

1 .509*5-07 

5 

6 

3 76. 

700 . 

1 .03*93-1 7 

• 32.0 

1 .3*615-07 

5 

4 

369. 

7*0. 

6.59674-16 

632.0 

I .1 7710-07 

5 

0 

399. 

740. 

7. 166*1-16 

632.0 

1 .09346-07 

4 

7 

410. 

760. 

6.14633-16 

632.0 

9.49140-06 

4 

5 

4*1 . 

760. 

9.691 75-16 

632.0 

6.99796-06 

4 

3 

832. 

600. 

4.67777-16 

632.0 

7.6*302-06 

4 

t 

443 . 

*20. 

4.143*6-16 

#32.0 

7.14360-06 

4 

0 

453 . 

640 . 

5. 70036- 16 

932.0 

6.54263-06 

3 

9 

464 . 

660 . 

3 .32571-16 

632.0 

6.00722-06 

3 

6 

4 f 5. 

660 , 

3 .00471-16 

832.0 

5.52739-08 

3 

6 

466. 

•00 . 

2. 72625-16 

832.0 

9.09534-06 

3 

7 

496. 

920 . 

2 . 4821 6- 18 

832.0 

4 . 704 79-06 

3 

7 

50 7. 

940 . 

2.26630-16 

932.0 

4,35065-06 

3 

6 

516. 

960. 

2.0/404-16 

832.0 

4.02970-08 

3 

6 

• 26. 

• 60. 

1 .901 78-18 

832.0 

3. 73538-06 

3 

5 

540. 

1000 . 

1 . 74671 -18 

932.0 

3 .46 766-06 

3 

5 


(KM) N(N2> M(OE) N(0) N (HE) M(H) 

11.6 4 .00000* 1 1 /. 50000*10 7. 60000+10 3. 40000*0 7 0.00000 

19.5 6.36704+10 9. 91351*09 2.1 7769+10 2.06403+07 0.00000 

24. 5 1.93312*10 2.99145*09 1.01672+10 1.60376+07 0.00000 

28. 7 7.37*41+09 9.69114*09 5.63593*09 1.33662*07 0.00000 

31.9 3.12398*09 3.27994*09 3.38061*09 1.15515*07 0.00000 

34.6 1.39869*09 1.31409*08 2.11233*09 1.01699*07 0.00000 

37.0 6.46080*09 5.44702*07 1.35029*09 9.04423*06 0.00000 

39.3 3.04160*08 2.30531*07 9.74937*08 8.08984*06 0.00000 

41.4 1.44998*08 9.89174*06 5.71834*08 7.26138*06 0.00000 

43.3 6.9730 7*07 4.28655*06 3.75951*08 6.53224*06 0.00000 

45.0 3.37681*07 1.87194*06 2.48260*08 5.69526*06 0.00000 

46.6 1.64470*07 8.22799*05 1.64523*08 5.30932*06 0.00000 

48.1 8.05155*06 3.63748*05 1 .09364*08 4 . 79228*06 0.00000 

49.6 3.96018*06 1.61670*05 7.29003*07 4.32970*06 0.00000 

51.1 1.95654*06 7.22216*04 4.87207*07 3.91451*06 0.00000 

52.8 9.70619*05 3.24222*04 3.26423*07 3.54143*06 0.00000 

54.7 4.83745*05 1.46254*04 2.19231*07 3.20590*06 0.00000 

57.0 2.42043*05 6.62864*03 1.47589*07 2.90391*06 0.00000 

59.8 1.21602*05 3.01833*03 9.95910*06 2.63191*06 0.00000 

63.9 6.13396*04 1.38073*03 6.73580*06 2.38676*06 9.46756*04 

68.5 3.10652*04 6.34503*02 4.5661 5*06 2.185 71*06 9.449/’4*C)4 

74.1 1.57951*04 2.92900*02 3.10236*06 1.96624*06 9.22423*04 

60.9 6.06255*03 1.35815*02 2.11254*06 1.76613*06 9.00534*04 

89.1 4.13149*03 6.32559*01 1.44172*06 1.62343*06 8. 79287*04 

96.7 2.12526*03 2.95913*01 9.66082*05 1.47035*0# 6. 58638*04 

109.7 1.09742*03 1.39033*01 6.75912*05 1.34934*0# 8.38627*04 

121.8 5.68818*02 6.56067*00 4.64307*05 1.22296*06 4.19174*04 

134.7 2.95939*02 3.10912*00 3.19632*05 1.11397*06 9.00279*04 

146.1 1.54541*02 1.47969*00 2.20504*05 1.01923*0# 7.61924*04 

161.4 6.09998*01 7.07184-01 1.52439*05 9.25734*05 7.64090*04 

174.2 4.26099*01 3.39395-01 1.05605*05 8.44565*0* 7.46760*04 

186.2 2.24963*01 1.69560-01 7.33110*04 7.70911*05 7.29914*04 

197.3 1.19198*01 7.91459-02 5.09971*04 7.04042*05 /. 19547*04 

207.2 6.33830*00 3.64*46-02 3.55472*04 6.43300*05 #.#7*32*04 

216.1 3.36229*00 I. 67994-02 2.49279*04 5.8*09S*0f 6.82159*04 

224.0 1.81121*00 9.19815-03 1.73758*04 5.37#95*0* 8.67110*04 

231.1 f. 73270-01 4.51814-03 1.21945*04 4.922r#*05 6.52475*04 

237.4 5.24600-01 2.23049-03 8.56113*03 4.50656*05 6.38240*04 

243.1 2.8 394 7-01 1.10544-03 6.02696*03 4.12797*05 6.24392*04 

246.3 1.54152-01 5.49964-04 4.25113*03 3.76302*05 6.10916*04 

253.2 6.39695-02 2.74663-04 3.00433*03 3.46656*05 5.97806*04 

257.9 4.50923-02 1.37710-04 2.12723*03 3.16175*05 5.65045*04 

262.4 2.5164 7-02 «. 93012-05 1.50904*03 2 . 92003*05 5 . 726*4 * 04 

*66.8 1 . 36442-02 3.50059*05 1.07251*03 2.66110*05 5.60533*04 

271.1 7.64105-03 1.77462-05 7.63674*02 2.46286*05 5.48760*04 

n 
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Test No. 33 


msfc modified jacchia model atmosphere a**n 


CATC 

march 

*9, 19*3 

GN 

TIME 7 MRS 

55 M1WS 

P10 

/3 

.ooooo 

ri 

05 .'5 .ooonn AP 

At T 

ALT 

0CM9ITY 

TEMP 

PRESSURE 

MOL. WT 

(MM) 

(KM) 

(CM/CM3) 

(OK) 

(DTME/CM2) 

(UNITLESS) 

• S. 

120. 

2 .49949- S 1 

355.0 

2. 70030-02 

26.9 

/*. 

140. 

4 «19099>lt 

400.9 

9. *9590-03 

25.5 

M. 

1*0. 

1 .19090-12 

999.1 

2,31948-03 

24.1 

*/. 

1*0. 

4.2/129-13 

907.9 

9.9209 7-04 

22, 7 

10* . 

200. 

1 . 79491-13 

031 .6 

4.33427-04 

21 .3 

S 19. 

220. 

7.91999-14 

049.2 

2.12493-04 

20.0 

1 30 . 

240. 

3. *3209-14 

992.0 

1 .10119-04 

16.9 

140. 

2*0. 

1.99219-14 

• 97.3 

9.93000-09 

16.0 

131 . 

2*0. 

1 .04994-14 

*90.9 

3.33200-05 

17.3 

1M. 

300 . 

9.91291-15 

091 .3 

1 .913/6-09 

19.7 

1 73. 

320. 

3.30440-19 

962.2 

1 .1230/-05 

19.2 

1*3. 

340 , 

1 .91 773-15 

992.9 

6. 71091-06 

13.7 

1*4. 

390, 

1.13199-19 

092,9 

4.09495-00 

IS. 2 

209 . 

3*0 , 

9. 773*1-19 

•93.1 

2.34570-0* 

14.7 

f 1*. 

400, 

4. 10*99- 1 9 

•63.2 

1 .91020-06 

14.0 

ft 7. 

420, 

2.92942-19 

993.2 

1.05547-09 

13.2 

*3/. 

440 . 

1.979*5-19 

993.3 

7.09173-07 

12.3 

24*. 

4*0. 

1 . 00 1 40- 1 * 

693.3 

4.92024-07 

11.2 

2*9. 

4*0 . 

*.49412-1 / 

*93.3 

3.54919-07 

10,1 

> /«. 

500 . 

4.400*9-1 7 

993.3 

3.13641-07 

7. 7 

. 

320 . 

3.04330-1 7 

•93.3 

2.34513-07 

9.9 

291 . 

*40, 

2.1 7399-1 7 

963.3 

2.1 1449-07 

3.7 

309. 

990. 

1 .90093-1 7 

993.3 

1 .00341-07 

4.9 

31 3 . 

*•0. 

1 .23949-1 7 

993.3 

1 . 57042-07 

4.3 

324. 

400 . 

9.4O04/-10 

•93.3 

1 . 3*960-07 

3.9 

339. 

*20. 

0.01 703-10 

•93.3 

1 .24494-07 

3.9 

349. 

*40. 

0. /1 00*- I 0 

963.3 

1 .12560-07 

3.3 

39*. 

9*0. 

3. 74099-10 

•63.3 

1 .02551-07 

3.1 

3*/. 

9*0. 

4.90231-1* 

•93.3 

9.39546-00 

2.9 

3/* . 

roo . 

4.30032-1* 

693.3 

*.94024-00 

2.0 

3*9. 

/20. 

3. *0/39-1* 

693.3 

7.091 70-06 

2.7 

399. 

740 . 

3.4*404-10 

•93.3 

7.41000-00 

2.9 

410. 

/•O. 

3.13307-10 

•63.3 

6.09120-00 

2.5 

421 . 

/40 . 

2.43124-1* 

•93.3 

6.42634-00 

2.4 

432 . 

400 . 

2.5*740-10 

063.3 

9.00/09-00 

2.4 

443 . 

• 20 . 

7.335*2-1* 

0*3.3 

3. *20*0-00 

2.3 

493 . 

840 . 

2.1 30 75-1* 

**3.3 

5.2* 745-0* 

2.2 

4*4 . 

4*0 . 

1 .94*41-10 

6*3.3 

4 .9 7*40-00 

2.2 

4 /5 . 

4 4 0 . 

1 . 7*662-1* 

*•3.3 

4. *931 3-0* 

2.1 

44*. 

900 . 

1 .04101 -1* 

6*3.3 

4.434*1 -D* 

2.0 

4t*. 

920 . 

1 .911*2-10 

••3.3 

4.19011-00 

2.0 

50 /. 

940 . 

I .30404-10 

*•3.3 

3.90131-0* 

1 .9 

*14 . 

4*0 , 

l .20073-10 

••3.3 

3.70215-00 

1 .9 

52* . 

*40 . 

1 . 10400-10 

«*3.3 

3.590*2-0* 

1 .0 

940. 

1000 . 

1 .10037-10 

003.3 

3.42971-0* 

1 .6 


LAT 9 7.* 3000 DC 6* LONG >79.4*000 OCG* 

.0000 EXOS TEMP 663.3207 MOO* ANG EEC. *909 


scale ht 



NUMBER DENSITY (CM- 3) 

(KM) 

N(N2J 

moei 

N<0) 

N(HE) 


11.6 

4 .00000*11 

7.50000+10 

7.00000+10 

3 .40000+ 07 


1 7.0 

6. 52289*10 

9.0*256+09 

2.34914+10 

2.24301+07 


20.9 

1 . 72033+10 

2.19912+09 

1 .03140 + 10 

1 . 72949 + 0 7 

0 

24.0 

5.51349+09 

6.05290+06 

5.21863+09 

1 .41900+ 07 

o 

26.6 

1.94466+09 

1 .04902+00 

2 .829 72 + 09 

1 .1990 7+ 07 

0 

29.3 

7.22630+00 

3.90576+07 

1 . 59262 + 09 

1 .03080+07 

0 

31 .6 

2. 76914+06 

2.00330+07 

9.15895+08 

8.93665+06 

0 

33.5 

1 .00192+08 

6.65054+06 

5.33781+08 

7. 78829 + 06 

0 

35.3 

4.28360+07 

2.37740+06 

3.13840+00 

6.01001 +06 

0 

30.0 

1 . 71209+07 

0.34224+05 

1 .03700 + 00 

5 .90770+06 

0 

30.2 

6.90309+00 

2.95357+05 

1.10431+00 

5.23604+00 

0 

30.9 

2.601 72+00 

1.05363+05 

6.59390+07 

4.60321+00 

0 

41 .2 

1.14403+00 

3. 76052+04 

3.95171+07 

4.04951+06 

0 

43.0 

4.69054+05 

1.36955+04 

2.3 7027+0 7 

3 . 50565+00 

0 

45.4 

1 .04041+05 

4.90475+03 

1 .43391+07 

3. 14220+00 

0 

49.4 

8 .05673+04 

1 .02549+03 

0 .074*5+06 

2. 77134+0* 

0 

52.4 

3.3*287+04 

6. 72355+02 

5.26520+06 

2.44609+06 

0 

57.7 

1 .41095+04 

2.49250+02 

3.20529+06 

2.160*3+06 

0 

64.4 

5.95023+03 

9.29182+01 

1 .95700 + 06 

1 .909*9+06 

0 

04.9 

2.52204+03 

3.40389+01 

1 .19631+06 

1 .*6946 + 0* 


99.6 

1 .0 74 3 4 + 03 

1 .313/4 + 01 

7.35056+05 

1.49557+0* 


116.0 

4.59923+02 

4.90216 *00 

4.53153+05 

1 .32406+09 


133.3 

1 .97061+02 

1 .90003+00 

2. 79644 + 05 

1 . 1 7446+06 


154.3 

* . 55360+01 

7.20651-01 

1 . 73299 + 05 

1 .04185 + 0* 


1 73.0 

3. 71 563+01 

2.009 7* “0 1 

1 .07615 + 05 

9.24059+05 


190.7 

1 .921 70+01 

1 .00943-01 

6. 70092 + 04 

0.215*3+03 


200.9 

7.11231+00 

4.24693-02 

4.16302+04 

7.30*99+03 


221 . 7 

3.13379+00 

1 .6*45102 

2.01»2*+O4 

*.49*09+03 


235.1 

i .30724+00 

6.55037-03 

1 .04414+04 

5.7**19+05 


247.5 

6.16930-01 

2.59792-03 

1 .034 76 + 04 

5.1 5014+03 


259.1 

2. 75626-01 

I .0344**03 

6.52*09+03 

4.50019+05 


2 70.2 

1 .23 700-01 

4.14099-04 

4.13109+03 

4 .09377+05 


201 .0 

5.57600-02 

1 .*65*5-04 

*.*2031+03 

5. *5359+05 


291 . / 

2.32535-02 

*. 73*44-05 

1 .***29 + 03 

S.C**4*+03 


302.4 

1 .14*69-02 

2. 73/93-05 

1.0*230+03 

2.91 *20 + 0 3 


313.2 

5 .247*4-03 

1 .11*39-05 

0. 76942 + 02 

*.*0*35+05 


324.3 

2.40 7*6-03 

4.59120-0* 

4.35009+02 

2.33*02+03 


335.9 

1 .109*1 -03 

1 .09410-0* 

2. 7940 7+0* 

2.0* 7*9 + 05 


34 7.1 

5.13536-04 

7.05242-07 

1 . 79902 + 0* 

1 .07011+05 


350.9 

2.3*6*1-04 

3.27124-07 

1.101 16+02 

1 . *7*22+05 


371 .0 

1 ,11402-04 

1 .3*934-07 

7.51262+01 

1 . 50333+05 


363.4 

5.22133-05 

5. 75950-0* 

4.0 7*23 + 01 

1 . 3490* + 05 


399.1 

2.45736-05 

2.43396-00 

3 .10732+01 

1 .211 3* + 0 9 


409.0 

I .1*129-05 

1 .03343-06 

2.00384+01 

1 .0**37+05 


422.2 

5.51040-06 

4.40832-09 

1 .34 794 + 01 

9 . 7*4*0+04 



S3 


N <M ) 

.OQOOQ 
.00000 
.00000 
. OOOOO 
. OOOOO 
.00000 
.OOOOO 
.OOOOO 
.00000 
.00000 
.00000 
.00000 
.OOOOO 
.OOOOO 

.ooooo 
. ooooo 
.ooooo 
.ooooo 
.ooooo 

. 96 * 9 * *05 
.4/133*05 
.301109*03 
.19094*03 
. 998 3 /♦ 05 
,03* 9**03 
. MO 30 *03 
.9/3/3*03 
l .441 /9*09 
l . 31 430*09 
1.19132*09 
1 .0/243*09 
>.93/99*09 
>.04«93*O§ 
\ . /3923*09 
> .*3549*0* 
\ . 9991 4*09 
1.434 14 *09 
\ . 34435*09 
\ .25399*09 
1.195 /* * 0 f 
l .000 / /♦ 05 
.99091 *09 
.91000*09 
f 041 /0*O5 
’ • /6 / 1 1 *05 



ALT. 


Test #34 
Reference [15] 

Number Density (cm - ^) 

N 2 He 


110 

1.78 

X 

10 12 

1.56 

X 

00 

o 

1—1 

120 

3.78 

X 

10 11 

1.22 

X 

00 

o 

r— 1 

130 

1.25 

X 

10 1 * 

1.02 

X 

o 

00 

140 

6.24 

X 

10*0 

7.81 

X 

10 7 

150 

3.41 

X 

o 

1-* 

o 

6.46 

X 

O 

r— 1 

155 

2.60 

X 

o 
1— 1 
o 

i~l 

5.76 

X 

10 7 


84 



Test No. 34 


Nsrc MGftiriffO JACCMIA MOO CL ATMOSPMtAC (1 067) 

DATC OCCCMOCA 1 *, 1966 CM TIME 19 H«S CO MIMS LAT 56.73000 DC6S LONC -93.ACOOO OCAS 

ri w i Si *00060 5105 t! 3.00000 ap *.0000 CXOS TCM6 9 71.9309 HOOP AM6 -340.8499 

ALT alt DCMSirr TCMP PftCSSUSC MOt. WT SCALE MT NUM0CR 0CM8ITT fCM-31 

(MM) (AM) (8M/CM3) (OS ) (DTMf/CMC) (UNI TLESS) (KM) M(MC) NIOC) N(O) N(HC) N(H) 


65. 

120. 

2.45946-11 

399.0 

2. 70030-02 

26.9 

76. 

140. 

9.961 76-12 

922.3 

7.96462-03 

25. 7 

66. 

160. 

1 .36343-12 

773.0 

3.54407-03 

24.7 

97. 

160. 

6.07927-13 

999.3 

1 .62713-03 

23.7 

109. 

too. 

3.07309-19 

909.7 

1 .01792-03 

22.9 

119. 

220. 

1 .67992-13 

934.3 

5.96227-04 

21.6 

130. 

240. 

9.96730-14 

950.1 

3.62321-04 

20.9 

140. 

260. 

9.70993-14 

999.1 

2.26722-04 

20.1 

Ill . 

260. 

8 . 9029 7-14 

994.3 

1.49361-04 

19.3 

162. 

300. 

2.20550-14 

997.3 

9.51342-05 

16.6 

1 7*. 

320. 

1.41994-14 

999.1 

6.33661-05 

16.1 

>63. 

340. 

9.91949-19 

9 70.1 

4.26462-05 

17.5 

194. 

360. 

9.21979-19 

970.7 

2. 93996-05 

17.1 

206. 

340. 

4.20904-15 

971 .0 

2.03444-05 

16. 7 

216. 

400. 

2.99991-15 

971 .2 

1 .42460-05 

16.3 

227. 

420. 

1 .99990-19 

971 .4 

1 .0071 7-05 

16.0 

237. 

440. 

1.39492-15 

971 .4 

7.16636-06 

19.7 

246. 

460. 

9.92139-19 

971.5 

5.17473-06 

15.3 

299. 

460. 

9.96711-19 

971 .5 

3. 76149-06 

15.0 

970. 

900. 

4.97997-19 

971 .5 

2. 76591-06 

14.5 

291 . 

120. 

3.3/920-19 

971 .5 

2.09363-06 

U.l 

291 . 

940. 

2.99999-19 

971 .5 

1.34264-06 

13.6 

309. 

990. 

1 .96749-19 

971.5 

1 . 1 7406-06 

13.0 

311. 

960. 

1 .969/2-19 

971 .5 

9.05969-07 

12.4 

394 . 

900. 

1 .02992-19 

971 .5 

7.09526-07 

11.7 

339. 

920. 

7.99992-17 

9 71 .9 

5.6436 7-07 

11.0 

341. 

640. 

9.77299-17 

971 .9 

4.56152-07 

10.2 

399. 

690. 

4.39932-17 

971 .9 

3. 74604-07 

9.9 

397. 

960. 

9.39274-1 7 

971 .9 

3.12463-07 

6.6 

3 79. 

700. 

2.99034-1/ 

071 .9 

2.64522-07 

6.1 

969. 

720. 

2.09902-17 

971 .9 

2.27039-07 

7.5 

399. 

740. 

1 .68949-17 

971 .9 

1.9731 7-07 

6.9 

410. 

760. 

I .37909-17 

971 .5 

1. 73403-0/ 

6.4 

421 . 

760. 

1.13776-1 7 

971 .9 

1.53876-07 

6.0 

432. 

600 . 

9.95074-16 

971 .9 

1.37699-0/ 

5.6 

443 . 

6 * a . 

6.12/54-16 

971 .9 

1.2409 7-07 

9.9 

463. 

640 . 

/. 00515-16 

971 .5 

1.1251 7 -07 

9.0 

464 . 

460 . 

6 . 10631-16 

9 71 .5 

1.02535 -07 

4.6 

4 73. 

660 . 

5 . 36163-16 

971 .5 

9.39330-06 

4.6 

469. 

• 00 . 

4 . 76546-16 

071 .5 

8.61 736-06 

4.5 

499. 

620 . 

4.26665-16 

• 71 .5 

7.93734-04 

4.4 

90 7. 

940. 

3.67015-16 

971 .9 

7.32915-08 

4.3 

919. 

990. 

3.51245-16 

971 .5 

6. 761 74-06 

4.2 

629. 

960 . 

9.20339-16 

9 71 .5 

6.26642-04 

4.1 

940. 

tooo . 

2.63391-16 

971 .9 

5.63621 -06 

4.1 


11.6 4 .00000+1 1 7.90000+10 7.80000+10 3.40000 + 07 0.00000 

Cl. 4 6 . 2333 7+10 9.70994+09 f. 08538+10 1.94330 +07 0.00000 

C 7.9 C. 04428+ 10 2.4010S+09 9.99309+09 1.92172+07 0.00000 

32.4 8.98888+09 1 .05226+09 5.78943+09 1.27713+07 0.00000 

39.9 4.01041+09 4.45918+04 3.66513+09 1.11569+07 0.00000 

36.8 1.98478+00 2.00706+08 2.42342+09 9.946 79+06 0.00000 

41.9 1.01652+09 9.36400+07 1.64152+09 4.96650+06 0.00000 

43.9 5.31644+09 4.46228+07 1.12761+09 6.13409+06 0.00000 

46.1 2.91219+06 2.15583+07 7.61769+08 7.40674+06 0.00000 

46.2 1 . 49997+06 1 . 05160+07 3 . 49109^00 6 . 76042+06 0.00000 

90.2 6.09306+07 5.16719+06 3.61806+06 6.16023+06 0.00000 

92.0 4.34661+07 2.55416+06 2.66299+06 5.6962t+06 0.00000 

53.7 2.39696+07 1.26910+06 1.69062+08 9.16111+06 0.00000 

95.5 1.26330+07 6.33974+09 1.33961+06 4.74933+06 0.00000 

56.9 7.01469+06 3.17710+05 9.45692+07 4.35626+06 0.00000 

59.5 3.64693+06 1.59999+05 6.71066+07 3.99907+06 0.00000 

60.1 2.11953+06 8.09111+04 4.77199+07 3.67130+06 0.00000 

61.8 1.17135+06 4.10633+04 3.40026+07 3.37301+06 0.00000 

63.7 6.49619+05 2.09441+04 2.42777+07 3.10094+06 0.00000 

69.9 3.61520+05 1 .07195+04 1.73695+07 2.65150+06 3.24446+04 

66.5 2.01679+05 5.50791+03 1.24499+07 2.62375+06 3.22056+04 

71.5 1.13116+05 2.64105+03 6.94150+06 2.41536+06 3.15463+04 

75.1 6.35931+04 1.47106+03 6.43410+06 2.22460+06 3.09041+04 

79.4 3.56706+04 7.64616+02 4.63665+06 2.04967+06 3.02766+04 

94.5 2.03003+04 3.96919+02 3.39052+06 1.66976+06 2.96692+04 

90.5 1.15261+04 2.06904+02 2. 42461+06 1.74297+06 2.90756+04 

97.6 6.56S46+03 1 .09603+02 1.475 763+06 1.60632+06 2.64969 + 04 

105.6 3.75165+03 5.79264+01 1.27675+06 1.48476+06 2.79331+04 

115.1 2.15062+03 3.06702+01 9.290CS+0S 1.37131+06 2.73939*04 

125.4 1.23690+03 1.629/5+01 6.77220+05 1 .26710+06 2.66477+04 

136.7 7.13547+02 6.69119+00 4.94546+05 1.17133+06 2.93294+04 

146.7 4.12911+02 4.65132+00 3.61790+05 1.06329*06 2.59161+04 

161.2 2.39677+02 2.49603+00 2.65136+05 1.00230+06 2.93194+04 

173.6 1.39547+02 1.34626+00 1.94642+05 9.27766+09 2.44990+04 

166.3 6.14942+01 7.26065-01 1.43136+05 4.99147+06 2.43629+04 

196.4 4.77346+01 3.95066-01 1 .05443+05 7.95945+09 2.39019+04 

209.9 2.60437+01 2.15127-01 7.78065+04 7.37705+05 2.34916+04 

220.6 1.65240+01 1 . 1 7532-01 5.75105+04 6.44019+09 2.301*9+04 

230.4 9.76463+00 6.44274-02 4.25799+04 6.34497+05 2.25446+04 

239.3 5.76727+00 3.54343-02 3.15777+04 5.66604+05 2.2 1665+04 

247.3 3.43979+00 1.95526-02 2.34569+04 9.46634+05 2.17965+04 

254.4 2.05035+00 1.06243-02 1.74530+04 5.07647+05 2.13601+04 

260.6 1.22561+00 6.01174-03 1.30066+04 4.71706+0* 2. 09/12+04 

266.5 7.34677-01 3.34959-03 9.70679+03 4.364*0+09 2.09913+04 

*71.7 4. 41619-01 1.67226-03 7.25696+03 4.07701+09 2.02204+04 

85 



Test #35 
Reference [16] 

Number Density Ratios at 120'km as Measured by Rocket-Borne Mass Spectrometers 


Date of 
Flight 

Time 

Latitude 

«(Oi)/n(0») 

«(Ar)/n(N,), n(He)/n(N,X 
X 10-* X 10-. 

Reference 

Nov. 20, 1956 

2321 CST 

59 °N 


0.50 


Meadows and Town - 







send [1960] 

Feb. 21, 1958 

2002 CST 

59 °N 


0.70 


Meadows and Town - 







send [1960] 

Mar. 22, 1958 

1207 CST 

59 °N 


1.13 


Meadows and Town - 







send [1960] 

July 1959 

Sunrise 

‘middle* 


(0.71)* 


Pokhunkov [1962] 

Sept. 23, 1960 

0056 LT 

'middle* 

0.72 

(0.63) 


Pokhunkoo [1963a, 







6, c] 

Nov. 15, 1960 

1141 EST 

38 °N 


0.58 


Meadows-Reed and 







Smith [1964] 

May 18, 1962 

1302 EST 

38 °N 

(1.2 ) 

0.53 


Schaefer and Nichols 






— 

[1964] 

Mar. 28, 1963 

0255 LT 

38 °N 

1.2 

0.52 


Schaefer [1966] 

June 6, 1963 

0730 MST 

33 °N 

1.1 

0.31 


Hedin ei al . [1964] 

Nov. 26, 1963 

1316 LT 

38°N 

1.2 

0.47 


Schaefer [1966] 

Feb. 18, 1965 

1409 LT 

59 °N 

0.75 

0.60 


Schaefer [1966] 

Feb. 19, 1965 

0317 LT 

59 °N 

0.75 

0.53 


Schaefer [1966] 

Apr. 15, 1965 

0345 MST 

33 °N 

0.33 

0.33 

9.2 

Hedin and Nier 







[1966] 

Dec. 11, 1965 

0505 MET 

40 °N 

1.56 , 

0.50 


Mauersberger el al. 




/ 



[1967] 

Dec. 12, 1966 

1320 CST 

59 °N 

0.87' 

0.37 


Gross el al [1967] 

Dec. 12, 1966 

1320 CST 

59 °N 



25 

Hartmann el al. 







[1967] 


Mean value: 

i 

0.97 

0.56 




4 

* Values in parentheses are calculated by the author from published ton current ratios. 
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Test #36 
Reference [17] 

SPEC. II SPEC. I 


ALT. 

Upleg 

Downleg 


- 


Argon 

Helium 

110 


- 


1.7 

X 

10“ 


- 



- 


1.6 

X 

10 8 

115 

8.3 

X 

10 11 

5.8 

X 

10 11 

9.2 

X 

loll 

4.6 

X 

10 9 

1.5 

X 

10 8 

120 

4.3 

X 

10 11 

3.1 

X 

10 11 

4.2 

X 

10 11 

1.5 

X 

109 

1.3 

X 

10 8 

130 

1.4 

X 

10 11 

1.0 

X 

10 11 

1.2 

X 

ion 

2.3 

X 

10 8 

1.1 

X 

10 8 

140 

6.7 

X 

10 10 

5.6 

X 

10 10 

5.7 

X 

10“ 

8.0 

X 

10 7 

7.6 

X 

10 7 

150 

3.4 

X 

10 10 

3.3 

X 

10“ 

3.3 

X 

10“ 

3.1 

X 

10 7 

6.3 

c 

10 7 

155 

2.6 

X 

10“ 

2.6 

X 

10 10 

2.7 

X 

10 1° 




5.8 

X 

10 7 


Molecular Nitrogen 
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Test No. 36 


MFC NQIIPIO JACCHIA MOM. ATNOAPMfKC MMf) 

OATC PCCINUI I*. ||M *M TIME It HUO 20 MfMt LAT U . 73000 DCCJ LOM6 -93.62000 0296 

no 142.00000 riwv S S 5 .OOCQO AP 2.0000 CX06 TCMP *71.9906 HOOP AM# -340.6464 

ALT At 1 OCMtITT TCMP PftCSSURC MOL . WT SCALC NT MU MOCA OCNSITV (CM-3) 


<MM> 

(KM) 

(6M/CM9) 

(OK) 

(0VNC/CN2) 

(UM1 TLCS6) 

•9. 

ISO. 

2.49940-11 

999.0 

2. 70090-02 

•6.9 

76. 

140. 

9.901 70-12 

622.9 

7.96462-09 

29.7 

64# 

190. 

1.50343-12 

775.0 

9.94407-09 

24.7 

97. 

190. 

0.0792 7-19 

694.9 

1.62719-05 

23.7 

109. 

COO. 

9.07909-13 

906.7 

1.01762-03 

22.6 

119. 

2t0. 

1. 07992-19 

994.9 

9.96227-04 

21.6 

110. 

240. 

9.99790-14 

990.1 

9.62321-04 

20.9 

140. 

260. 

9. 70999-14 

996.1 

2.26/22-04 

20.1 

191 . 

260. 

9.90297-14 

964.9 

1.49961-04 

19.9 

169. 

900. 

2.20990-14 

967.9 

6.91942-05 

16.4 

179. 

920. 

1.41994-14 

966.1 

6.99661-09 

16.1 

199. 

340. 

9.91944-19 

670.1 

4.24462-09 

17. S 

194. 

960. 

6.21676-19 

970.7 

2.49996-09 

1 7. t 

909. 

960. 

4 .20904-19 

971 .0 

2. 03444-09 

16. 7 

919. 

400. 

2.66991-19 

971 .2 

1.42460-09 

16.3 

997. 

420. 

1 .99690-19 

971.4 

1 .0071 7-09 

16.0 

997. 

440. 

1 .59462-19 

971 .4 

7.16696-06 

19.7 

•49. 

460. 


971.9 

9.174 79-06 

15.9 

999. 

460. 

9.99711-19 

971 .9 

3. 76149-06 

15.0 

970. 

•00. 

4.97447-19 

971 .9 

2.76991-06 

14.9 

• 61. 

920. 

9.97620-16 

671 .9 

2.05349-06 

14.1 

•91. 

•40. 

*.66969-14 

• 71 .9 

1 .54264-06 

13.6 

10*. 

•60. 

1 .66746-14 

• 71.9 

1 .1 7406-06 

13.0 

919. 

960. 

1 .96972-16 

• 71 .9 

9.05969-07 

12.4 

9t4. 

600. 

1 .02992-16 

971 .9 

7.09926-07 

11.7 

999. 

•to. 

7.69662-1 7 

971 .» 

5.64 56 7-07 

If .O 

949. 

640. 

9. 77299-1 7 

971 .9 

4.361 52-07 

10.2 

999. 

660. 

4.19992-17 

971 .9 

3. 74604-07 

9.9 

997. 

#60. 

3.992 74-1 7 

971 .9 

3.12403-07 

6.6 

976. 

TOO. 

2.69094-1 7 

971 .9 

•.64522-07 

6.1 

999. 

720. 

2.09902-17 

971 .9 

2.2 7039-0 7 

7.9 

999. 

740. 

1 .66649-1 7 

9 71 .9 

1 .9731 7-07 

6.6 

410. 

760. 

1 .37909-1 7 

971 .9 

1 . 79403-07 

6.4 

4»1 . 

760. 

1 .19776-1 7 

971 .9 

f .59476-07 

6.0 

412. 

600. 

9.996 74-16 

• 71 .9 

1.976*9-07 

9.4 

441. 

• 20. 

6 ,12754-16 

• 71 .9 

1 .24067-07 

9.3 

431. 

640, 

7.0 Of) 9-16 

• 71 .9 

1.1251 r~or 

5.0 

464. 

660 . 

6.10691-16 

• 71 .5 

1 .02595-07 

4.6 

4 79. 

660 . 

9.36199-16 

9 71 .9 

9.96390-06 

4.6 

466. 

900 . 

4. 74 54 6-16 

9 71 .9 

6.61 736-06 

4.5 

496. 

920. 

4.26699-16 

9 71 .5 

7.93734-00 

4.4 

60 7. 

940. 

3 .67019-16 

• 71 .9 

7.32919-06 

4.3 

• 10 . 

960. 

9.91249-16 

• 71 .5 

6. 761 74-06 

4.2 

999 . 

•60. 

9.20399-16 

• 71 .9 

6.26642-06 

4.1 

94®. 

1000. 

2.99991-16 

• 71 .9 

9.63621-06 

4.1 


(KM) M (N2 > M(OC) N(O) M<MC> *<** 

11,1 4 .00000+1 t 7. 50000* 10 7 '00000*10 9.40000*07 0.00000 

tl .4 6.29937*10 9.70tt4*0t 2.00934*10 1.40990*07 0.00000 

27.0 2.04426*10 2.60109*09 4.99909*04 1.92172*07 0.00000 

92.4 6.90006*09 1.09220*09 9.76943*09 1.27713*07 0.00000 

39.9 4.01001*09 4.49 910*06 9.00913*09 1.11909*07 0.00000 

30.9 1.90670*09 2.00700*06 2.42342*09 9.94079*06 0.00000 

41.9 1.01692*09 9.30400*07 1.64192*09 6.96690*00 0.00000 

43.9 9.31646*06 4.46226*07 1.12761*09 6.13409*06 0.00000 

46.1 2.61219*06 2.19963*07 7.61 769*06 7.40674*06 0.00000 

40.2 1.49997*06 1 .09160*07 9.49104*06 €.rAO4t*O0 0.00000 

90.2 6.09306*07 9.16719*06 3.61606*06 0.10029*06 0.00000 

92.0 4.34661*07 2.99416*06 2.66299*06 9.69621*06 0.00000 

93.7 2.99666*07 1.20910*00 1.69002*06 9.16111*00 0.00000 

99.3 1.20330*07 6.33974*09 1.33901*06 4.74933*06 0.00000 

96.9 7.01469*06 3.17710*09 9.49692*07 4.39626*06 0.00000 

96.9 3.84693*06 1.99999*09 6.71066*07 3.99607*06 0.00000 

60.1 2.11993*06 0.091114-04 4.77199*07 3.67130*06 0.00000 

61.0 1.17139*00 4.10633*04 3.40020*07 3.37301*06 0.00000 

63.7 6.49619*09 2.09441*04 2.42777*07 3.10094*06 0.00000 

69.9 3.01920*09 1.07199*04 1.73669*07 2.69130*00 3 . 24446*04 

66.9 2.01679*09 9.90791*03 1.24499*07 2.02379*00 3.22096*04 

71.9 1.13116*09 2.64109*03 6.94190*00 2.41936*06 3.19403*04 

79.1 0.39931*04 1.47100*03 6.43410*00 2.22460*06 3.09041*04 

79.4 3.96708*04 7.64916*02 4.63669*00 2.04967*00 3.02766*04 

64.9 2.03003*04 3.90919*02 3.39092*00 1.66970*00 2.96692*04 

90.9 1.19291*04 2.06904*02 2.42461*06 1.74297*06 2.90799*04 

97.6 6.96946*03 1.09603*02 1.79793*00 1.60632*00 2.64960*04 

109.6 3.79109*03 9.79264*01 1.27079*06 1.46476*0# 2.79931*04 

119.1 2.19062*03 3.00702*01 9.26029*09 1.17131*06 2.73639*04 

129.4 1.23690*09 1.62979*01 6.77220*09 1.26710*06 2.66477*04 

130.7 7.19547*02 6.09119*00 4.94940*09 1.17193*06 2.03264*04 

140.7 4.12911*02 4.99192*00 9. 91790*09 1.06929*06 2.96161*04 

101.2 2.96677*02 2.49603*00 2.69196*09 1.00290*00 C. 91164*04 

179.6 1.39647*02 1.94926*00 1.94642*09 9.t776«*06 2.46160*04 

166.1 6.14942*01 7.29069-01 1.49116*09 6. 96147*06 f. 49629*04 

190.4 4.77146*01 3.69066-01 1 .09449*09 7.69941*0# 2.39019*04 

209.9 2.60497*01 2.19127-01 7.76069*04 7.97709*09 2.94916*04 

220.6 1.49240*01 1.17932-01 9.79109*04 4.64013*09 f. 90126*04 

230.4 9.76463*00 6.44274-02 4.29799*04 6.14497*09 2.29646*04 

239.3 5.76727*00 3.54343-02 1.19777*04 9.66604*09 2.21665*04 

247.9 3.43979*00 1.95926-02 2.34969*04 9.4669 4*09 2.17309*04 

294.4 2.05039*00 1.06249-02 1.74990*04 5.07667*09 2.19601*04 

260.6 1.22961*00 6.01174-03 1.30066*04 4.71706*05 2.09712*04 

966.9 7.34077-01 3.54959-09 9.70679*03 4.3 6490*09 r. 09913*04 

971.7 4.41019-01 1.67226-09 7.25056+03 4.0/701*05 2.02204*04 


Reference [18], Test #37. 

TABLE 4. Molecular and Atomic Oxygen Number Densities 


% Altitude, km 

n(Ot)i cm"* 

»(0), cm"* 

»(Oi)/»(Nj) 

MOMOi) 


Calculated from. raw data: 



120 

, 5.3 E 10 

4.5 E 10 

0.144 

0.86 

150 

5.8 E 0 

1.1 E 10 

0.189 

1.9 

/ Corrected for recombination of 0 to Os and CO*: 


120 / 

4.2 E 10 

8.2 E 10 

0.116 

1.9 


3.4 E 9 

2.0 E 10 

(0.109*) 

6.0 


/ 

• Yalta eboeefa by authors (see text). 


TABLE t. Nitrogen and Argon Number Densitiee* 


ABftude, km 

*(Na), cm' 1 

n(Ar) t cm"* 

*(Ar)/ft(Ni) 

US 

8.59 E 11 

3.97 E 9 

4.62 E-3 

120 

3.64 E 11 

1.44 E 9 

3.96 E-3 

125 

2.21 E 11 

6.14 E 8 

2.78 E-3 

130 

1.01 E 11 

2 .06 E 8 

2 .04 E-3 

135 

6.79 E 10 

1.16 E 8 

1.71 E-3 

140 

5.15 E 10 

7.48 E 7 

1.45 E-3 

145 

3 .97 E 10 

5.05 E 7 

1.27 E-3 

150 

3.06 E 10 



155 

2.35 E 10 








* Number densities probably accurate to Read 

8.59 E 11 as *59 X 10". 
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Test No. 37 


Msrc MOO If 1 KO JACCMIA MOKL A TM06PHCRC Cl 66 7) 

D*TC 0KCCM6C6 IS, l«|4 « M TINS If H6S CO MM LAT 36.73000 0C6S LOM8 -93.62000 DC6S 

flO 162.00000 riSS SiS.OGQOO Af C.0000 CXOS T CMC 9 71.5306 HOUR m -340. *4#* 


ALT 

ALT 

DENSITY 

TCM6 

62269022 

mol. wr 

9CALC HT 

(MM) 

(AM) 

(6M/CM3) 

(OR) 

(0TN2/CM2) 

(UNIT LESS) 

(AN) 

65. 

120. 

2.49946-11 

355.0 

2.70090-02 

26.9 

11.6 

70. 

140. 

3.961 76-12 

622.3 

7.96662-03 

23.7 

21.4 

66. 

too. 

1 .30343-12 

773.0 

3.9440 7-03 

24.7 

27.0 

97. 

190. 

0.07927-13 

690.5 

1.62719-03 

29.7 

32.4 

109. 

200. 

3.07909-13 

906.7 

1.01792-03 

22.0 

35.9 

119. 

2V0. 

1 .67932-13 

934.9 

9.9622 7-04 

21 .6 

36.6 

130. 

>40. 

9.96730-14 

990.1 

3.62321-04 

20.9 

41.5 

140. 

290. 

9 . 70609-14 

999.1 

2.26722-04 

20.1 

43.9 

191 . 

290. 

3.90267-14 

964.3 

1 .45361-04 

19.9 

46.1 

162. 

300. 

2.20990-14 

967.3 

9.91342-05 

16.6 

40.2 

1 75. 

320. 

1 .41604-14 

969.1 

6.93661-09 

10.1 

50.2 

103. 

340. 

0.31046-19 

970.1 

4.20462-09 

17.9 

92.0 

194. 

360. 

6.21672-19 

970. 7 

2.03 556-03 

17.1 

53.7 

209. 

960. 

*> 

9 

O 

• 

0 

1 

* 

971 .0 

2.03444-09 

16.7 

55.3 

tlf. 

400. 

2.69961-19 

971 .2 

1.42460-09 

16.3 

56.9 

227. 

4«0. 

1 .66630-19 

971 .4 

1 .0071 7-09 

16.0 

56.5 

•97. 

440. 

1 .39462-19 

971 .4 

7.10636-06 

15.7 

60.1 

246. 

400. 

0.02139-10 

971 .9 

3.174 79-06 

15.5 

61 .0 

•99. 

460. 

6.96711-10 

971 .5 

3.76149-06 

15.0 

63.7 

270 , 

900. 

4.07607-10 

9 71 .9 

2. 76591-06 

14.5 

65.9 

f C 1 . 

920. 

3. 97620-16 

971 .5 

2.09363-06 

14.1 

66.5 

291 . 

940. 

2.96999-16 

971.5 

1.94204-06 

13.6 

71 .5 

902. 

960. 

1 .60 740-16 

971 .9 

t . 1 7406-06 

13.0 

79.1 

318. 

•60. 

I .96972-16 

971 .5 

9.09969-07 

12.4 

70.4 

324. 

600. 

1 .02952-10 

971 .5 

7.09926-07 

11.7 

64.5 

339. 

620. 

7.69002-17 

971 .9 

5.64367-07 

11.0 

90.5 

949. 

660. 

9.77299-17 

971.5 

4.561 92-07 

10.2 

07.6 

396. 

660. 

4. 99932-17 

971.9 

3. 74604-07 

0.9 

105.6 

997. 

660. 

3.39274-17 

971 .9 

3.12463-07 

0.0 

115.1 

376. 

700. 

2.09094-17 

9/1.9 

2.64922-07 

0.1 

125.4 

360. 

720. 

2.09902-17 

971.9 

2.27039-07 

7.9 

136.7 

999. 

740. 

1.96649-17 

971.5 

1.97317-07 

6.6 

140.7 

410. 

760. 

1.57909-17 

971.9 

1.73403-07 

6.4 

101 .2 

421. 

760. 

1 .13776-17 

971.5 

1.53676-07 

6.0 

179.6 

492. 

400. 

9.99074-10 

971 .9 

1.97669-07 

9.6 

166.3 

«4l . 

420 . 

4.12/34.16 

971 .3 

1 .2409 7-0 7 

5.3 

196.4 

♦ 33 . 

640 . 

7.00313-16 

9/1 .3 

1 .1251 7-07 

9.0 

209.9 

464. 

660. 

6. 10691-16 

071 .5 

1 .02535-07 

4.0 

220.0 

473. 

660. 

3 . 36193-16 

9/1 .3 

9.36930-06 

4.6 

230.4 

466. 

900 . 

4. 76348.16 

9/1.3 

0.61 736-06 

4.5 

259.3 

406. 

920 . 

4.26693-16 

9/1.3 

/. 93/34-06 

4.4 

247.3 

30 7 . 

640. 

3 .87013-16 

9/1.3 

/. 32919-00 

4.3 

254.4 

916. 

660. 

3.31243-16 

0/1 .3 

6 . 76 1 74 - 06 

4.2 

260.6 

929 . 

660. 

3.20339-16 

971.3 

6.26642-00 

4.1 

266.5 

640. 

1O0O. 

2.93331-16 

9 71 .5 

5.63621-00 

4.1 

271 .7 


NUMOCft DENSITY (CM- 9) 

N (MS) N(OC> H(O) N(HC) N(H) 

4 .00000+1 t 7 . 50000+1 0 7. 60000*10 3.40000*07 0.00000 
6.23337*10 f. 70904*09 C. 06534*10 1.94530*07 0.00000 
C.044C»*10 C. 40105*09 9.95309*09 1.92172*0 7 0.00000 
6 . 56664*09 1 .05CC6*09 5.74943*09 l.C7713*07 0.00000 
4.01081*09 4.45516*04 3.66513*09 1.11569*07 0.00000 
1.96678*09 C. 00706*06 2.42342*09 9.94675*06 0.00000 
1 .01058*09 9.36400*07 1.6415C*09 8.96650*06 0.00000 
5.31846*08 4.46226*07 1.12781*09 0.13405*06 0.00000 
2.81219*08 2.15563*07 7.81789*06 7.40674*06 0.00000 
1.49997*08 1.05160*07 5.45169*06 6.76042*06 0.00000 
6.05306*07 5.16719*06 3.61606*08 6.16023*06 0.00000 
4.34661*07 2.55416*06 2.66295*08 5.65621*06 0.00000 
2.35686*07 1.26910*06 1.69062*08 9.16111*06 0.00000 
1.26330*07 6.33574*05 1.33561*06 4.74933*06 0.00000 
7.01469*06 3.17710*05 9.45692*07 4.35626*06 0.00000 
3.64893*06 1.59999*05 6. 71066*07 3.99607*06 0.00000 
2.11953*06 6.09111*04 4.77195*07 3.67130*06 0.00000 
1.17135*06 4.10633*04 3.40026*07 3.37301*06 0.00000 
6.49619*05 2.09441*04 2.42777*07 3.10054*06 0.00000 
3.61520*05 1.07195*04 1.73665*07 2.65150*06 3.24446*04 
2.01679*05 5.50791*03 1.24499*07 2.62375*06 3.22056*04 
1.13116*05 2.64109*03 6.94150*06 2.41536*06 3.15463*04 
6.35931*04 1,47106*03 6.43410*06 2.22460*06 3.09041*04 
3.56706*04 7.64616*02 4.63665*06 2.04967*06 3.02746*04 
2.03003*04 3.96919*02 3.35052*06 I .66976*06 2.96692*04 
1.15261*04 2.06904*02 2.42461*06 1.74297*06 2.90755*04 
6.56546*03 1.09603*02 1.75763*06 1.60632*06 2.64969*04 
3.75165*03 5.79264*01 1.27675*06 1.46476*06 2.79331*04 
2.15062*03 3.06702*01 9.29029*05 1.37131*06 2.73683*04 
1.23690*03 1.62075*01 6. 77220*03 1.26710*06 2.66477*04 
7. 13547*02 6.69119*00 4.94546*05 1.17133*06 2.63294*04 
4.12911*02 4.69132*00 3.61790*0$ 1.06329*06 2.96161*04 
2.39677*02 2.49603*00 2.05136*09 1.00230*06 2.93194*04 
1.39947*02 1.34626*00 1.94642*09 9.27769*09 2.46>90«0« 
6.14942*01 7.26069-01 1.49136*09 6.99147*09 2.49629*04 
4.77346*01 3.05066-01 1.05443*09 7.05649*05 2 . 34013 * 0 * 

2.60437*01 2.15127-01 7.76063*04 7.37705*05 2.34914*04 
1.65240*01 1.17532-01 3.73105*04 6.64019*09 2.30126*04 
9.76483*00 6.44274-02 4.25799*04 6.34497*05 2.25646*04 
5.76727*00 3.54349-02 3.15777*04 5.66606*05 2.21665*04 
3.43979*00 1.95526-02 2.34569*04 5.46634*09 f. 17565*04 
2.05035*00 1.06243-02 1.74530*04 3.07667*05 2.13601*04 
1.22501*00 6.01174-03 1.30006*04 4.71706*09 2.09712*04 
7.34677-01 3.34959-03 9.70679*03 4.36450*05 2.05913*04 
4.41619-01 1.67226-03 7.25656*03 4.07701*05 2.02204*04 

£1 




Test #38 
Reference [19] 


ALT, N 2 0 2 0 


115 

6.5 

X 

10 11 

1.5 

X 

10 11 

9.8 

X 

o 

h-' 

o 

120 

4.0 

X 

10 11 

9.0 

X 

10 10 

7.8 

X 

10 10 

130 

1.2 

X 

10 11 

2.9 

X 

10 10 

3.9 

X 

o 
1— 1 
o 

r-C 

140 

5.8 

X 

10 10 

1.7 

X 

10 10 

2.8 

X 

10™ 

150 

3.4 

X 

ioio 

1.0 

X 

ioio 

1.9 

X 

O 

i— * 

o 

155 

2.9 

X 

O 

i— i 

o 

r— 1 

9.0 

X 

io 9 

1.7 

X 

10 10 


92 



Test No. 38 


Msrc MotiriCB jacchia mo#cl ATMOspwe** ()**/> 

oat* otctmzn it. it** cm timc it n«» *o mi ms lat 50.73000 Decs lows - 93 . 0*000 oec* 

no IS*. OOOOO Fl OS iiS.OCSCS ** *.0000 CXOS TCMF 971.330tMOU* AMS -340.0490 


ALT 

ALT 

OCNSfTV 

TCMF 

pk ess use 

MOL. 

WT 

SCALC HT 



NUM9CR DCNS1TV (CM-3) 

(MM) 

(KM) 

(SM/CM9) 

(09) 

(DVNC/CM*) 

(ONI TLCSS ) 

(KM) 

N<Nt> 

N (09) 

N (O) 

N(HC) 

N(H> 

ss. 

1*0. 

9.49940-11 

359.0 

S . ZO0B0-02 

99 


11 .9 

4. OOOOO* 11 

/. 90000+10 

/. 60000+10 

3.40000+0/ 

0.00000 

fl. 

140. 

9 .ttl /t-1* 

99C.9 

/ . 9944B-03 

*5 

7 

*1 .4 

t. 23337+10 

9. Z0994+09 

2.06530+10 

1 .90 330 + 0/ 

0,00000 

ss. 

ISO. 

1.9*949-1* 

ZZ9 .0 

3.5440 Z-03 

94 

/ 

*/.* 

B .04490+10 

2.00105+09 

9.99309+09 

1 .5*1 /2+0/ 

0.00000 

9/ . 

ISO. 

t .0 /•* T-1 9 

999.9 

1.09/13-03 

*3 

/ 

39.4 

0.56666+09 

1 .059*6+09 

5 . /S943+09 

1 .2 //I 3+0 / 

0,00000 

IQS. 

BOO . 

9. 0/909-19 

909./ 

1 .01/99-03 

99 

• 

33.9 

4.01061+09 

4.45510+00 

3.66513+09 

1.11569+0/ 

0.00000 

MS. 

BSD. 

1 .S/99C-19 

994.9 

5.9999 Z-04 

91 

0 

30.0 

1.906/0+09 

2.00 /O6+O0 

*.4*342*09 

9.946/5+06 

0.00000 

190. 

*40. 

*. 99/90-14 

950.1 

3.6*3*1-04 

90 

9 

41.3 

1 .01099+09 

9.36400+0/ 

1 .64192+09 

0.96650+06 

0 .00000 

140. 

*to. 

9. /0tt9-14 

*99.1 

*. 99/99-04 

90 

1 

43.9 

5. 31840+06 

4.46920+0/ 

1.12/01+09 

0.13409+06 

0 .OOOOO 

191 . 

sso . 

9. 90*9 /- 14 

9*4.9 

1 .45391-04 

19 

3 

46.1 

9.61219+00 

2.13503+0/ 

/ . 0 1 /09+OS 

/. 406/4 + 06 

0.00000 

It*. 

900. 

*.*0990-14 

99/. 9 

9.51349-05 

10 

• 

4S.9 

1 .4999 /+O0 

1 .05160+0/ 

5.49169+00 

6. 76042+06 

0.00000 

1 /9. 

9*0. 

1 .419*4-14 

• 99.1 

9. 33**1-05 

10 

1 

50.9 

6.05300+0/ 

5.16/19+06 

3.01606+00 

6.1S023+06 

0 .OOOOO 

1 SB • 

940. 

• . 91949-19 

9/0.1 

4.904*9-05 

1 / 

5 

39.0 

4.346*1+0/ 

9.55416+06 

2.60*99+00 

5.69621+06 

0.00000 

lt4. 

9tO. 

t.Clt/S-19 

9/0./ 

9.93559-05 

1 / 

1 

53./ 

2.35696+0/ 

1 .96910+00 

1 .09062+00 

9.10111+00 

0 .OOOOO 

tos. 

9*0. 

4 .*0904-19 

9/1 .0 

*.03444-05 

19 

/ 

53.3 

1 .29330+0/ 

6.335/4+05 

1.33561+00 

4. 74933+06 

0.00000 

fit. 

400. 

f.**9tl-19 

9/1. B 

1.49490-05 

19 

3 

59.9 

/. 01469+00 

3.1 //10+05 

9.49692+0/ 

4.356*0+0* 

0.00000 

HI. 

4*0. 

1.99*90-19 

9/1 .4 

1.00/1 Z-05 

19 

0 

30.5 

3.04693+06 

1.39999+05 

6. /1 060+0 / 

3. 9900 7+06 

0.00000 

Ilf. 

440. 

1 . 3949*- 1 9 

9/1 .4 

/. 19939-0* 

15 

/ 

•0.1 

2.11933+06 

6.09111+04 

4. //1 93 + 0/ 

3.6/130+06 

0.00000 

•4S. 

4*0. 

9.9*199-1* 

9/1.5 

5.1/4/5-09 

13 

3 

• 1 .0 

1.1 /I 33 + 06 

4. 10033+04 

3.400*0+0/ 

3.3/301+06 

O . OOOOO 

It*. 

4*0. 

t. 99/11-19 

9/1.9 

3. /9149-09 

15 

0 

63. / 

6.49619+05 

2.09441+04 

2.4 2///+0/ 

3.10054+06 

O . OOOOO 

9 to , 

900. 

4 .9/99 /- It 

9/1.9 

*. /9591-09 

14 

9 

•5.9 

3.61590+03 

1 .0/195 + 04 

1 . /36S5+0/ 

2.05150+06 

3.24440+04 

tsi , 

9*0. 

9. 9 /SCO-1 * 

9/1.9 

9.033*3-06 

14 

1 

90.5 

2.016/9+09 

5.30 /91+03 

1 .24499 + 0/ 

2.623/9+06 

3.2*056+04 

Ctl . 

940. 

*.9**S9-lt 

9/1.9 

1 . 54994-09 

13 

0 

/1.5 

1.13116+05 

*. 04105+03 

0.94150+06 

2.41 536+06 

3.19463+04 

90*. 

•to. 

1 .99/49-19 

9/1 .9 

1 . 1 /4O0-O9 

13 

0 

/3 . 1 

6.39931+04 

1.4/106+03 

*.43410+06 

2.22460+06 

3.09041 +04 

919. 

9S0. 

1 .9*9/9-19 

9/1.5 

9.059*9-0/ 

1* 

4 

Z9.4 

3.50 ZO0+Q4 

/. 64616+02 

4.630*5+06 

2 . 0490 /♦ 00 

9 .02/66 + 04 

9*4. 

too. 

1 .0*999-1* 

9/1 .5 

/. 095*0-0/ 

11 

/ 

94.5 

2.03003+04 

3.96919+02 

3.35052+0* 

1 .009/6+06 

* . 96092 + 04 

999. 

**0. 

/. 99999-1 r 

9/1.5 

5.9430 Z-OZ 

11 

0 

90.5 

1 .15261+04 

2.00904+02 

2.42401+06 

1 . /429/ + 06 

* .00 759+04 

949. 

*40 . 

9. //C9S-1/ 

9/1.9 

4. 5*1 59-0/ 

10 

9 

*/.* 

6.96540+03 

1 .09*03+02 

1 . 75/03+0* 

1 . *00 3C + 06 


99 1 « 

tto. 

4 .9999*- 1 / 

*/l .9 

3. /4904-0/ 

• 

5 

109.0 

3. /5105+O3 

5. /9964+01 

1 . 2 /• /5+0* 

1 . 404 /•+ 00 

2. 79331 +04 

9tr. 

**0. 

9 .999/4-1 / 

*/l .5 

3.194*3-0/ 

* 

0 

113.1 

2.15009+03 

3.06/02+01 

9. *90*9+09 

1.3/131+0* 

*. 79S39+04 

9 ft. 

zoo . 

*.99094-1/ 

9/1.5 

9.043*9-0/ 

0 

1 

1*5.4 

1 .23090+03 

1 .629/9+01 

*. 7/2*0+09 

1 .*4/10+06 

2 .664 77 + 04 

9St. 

r*o. 

*.09909-1 / 

9/1.9 

9.9/039-0/ 

/ 

9 

139. / 

7.13547+02 

S.69119+00 

4.94546+05 

1.1 7133+06 

2.63*94-04 

9tt . 

/so. 

1 .9*949-1 / 

9/1.9 

1 .9/31 r-or 

9 

* 

149./ 

4.1*911+02 

4.99192+00 

3.01 /90 + 05 

1.003*0+0* 


410. 

/to. 

1 .9/909-1 / 

*/l .5 

1 . /3403-0 / 

• 

4 

1*1 .9 

2.399//+0* 

2.49003+00 

* . *51 36+09 

1 .00*30 + 06 

2.53104+04 

4*1 . 

/so. 

1.19//S-1/ 

9/1.9 

1.930/9-0/ 

* 

0 

1 Z3 . 0 

1 .3934/+02 

1 .34**0+00 

1 .94642+05 


2.40190+04 

49*. 

too. 

9.990/4-19 

9/1.9 

1.3/995-0/ 

9 

9 

1*9.3 

9.14949+01 

/. *00*5-01 

1 .43139 + 05 

0.5914 7+0* 

*.43625+04 

44 ) . 

a?o . 

9 . 1 2/94-1* 

9/1.9 

1 .240* /-Of 

5 

3 

190.4 

4. //349 + 01 

3 .99006-01 

1 .05443 + 05 

7.99949+05 

2.3001 5+04 

453 . 

• 40 . 

/. 00519-1* 

9/1.5 

1 .1951 /'O/ 

5 

0 

*09.9 

9.0O43/+O1 

2.1312/-0I 

/. /0O05+O4 

7.3//05+OS 

* . 34 91 • + 04 

494 . 

• to . 

9.10*31-14 

9/1.5 

1 .0*539-0/ 

4 

* 

9*0.* 

1 .63*40 + 01 

1 .1/932-01 

5. Ml 05 + 04 

*.04015+05 

*. 301*0 + 04 

4/9. 

• •0 . 

9.90199-1* 

9/1.9 

9.3*330-00 

4 

6 

230. 4 

9. /6403 + OO 

6.442/4-0* 

4. *5/99 + 04 

*. 94497+05 

* .29446 + 04 

4SS. 

• 00 . 

4./4949-1* 

9/1 .5 

0.01 /39-06 

4 

5 

*39.3 

5. /• /9/+00 

3.94343-0* 

3.15///+04 

5 . 09000 +0 5 

2.21 669+04 

4SS • 

»*0. 

4. *44*5-14 

9/1.5 

/. 93/34-00 

4 

4 

24/. 3 

3.439/9+00 

1 .955*6-0* 

2.34569+04 

5.46634+09 

2.1 7505+04 

90/. 

• 40. 

3. S/015-1* 

9/1.5 

/. 3991 5-00 

4 

3 

954.4 

*. 03039+00 

1 .04*43-0* 

1 . /4 530 + 04 

5.O/60/+O5 

2. 13601 +04 

SIS. 

• SO. 

3.51*45-10 

9/1.5 

6. /SI /4-06 

4 

9 

*60.0 

1 .29361+00 

6.011/4-03 

1 .30066+04 

4. /I 70 6+09 

2.09 712 + 04 

9*t. 

•so . 

9. *0999-19 

9/1.5 

•.*0*49-00 

4 


996.5 

/.346//-01 

3.34999-03 

9. /O0 /9 + 03 

4.30450+05 

2.09013+04 

• 40 , 

IOOO . 

*.*3391-1* 

9/1 .9 

9.03*91-00 

4 


*/ 1 ./ 

4.41619-01 

1 . • /220-O3 

/. *5050 + 03 

4. 0/701+00 

2.02*04+04 


93 



Test #39 
Reference [19] 


ALT. 


N 2 



°2 


0 


115 

3.2 

X 

10 11 

5.8 

x 10 10 

7.1 

X 

10 10 

120 

2.1 

X 

10 11 

3.5 

x 10 10 

5.5 

X 

10 10 

130 

7.3 

X 

10 10 

1.2 

x 10 10 

2.7 

X 

10 L0 

140 

3.0 

X 

10 10 

3.3 

x 10 9 

1.7 

X 

10 10 

150 

1.2 

X 

10 10 

(5.! 

5 x 10 8 ) 

1.1 

X 

10 10 

155 

1.0 

X 

10 10 



9.9 

X 

10 9 


Test No. 39 


OATC OCCCM0C* It, 1 969 


Mftrc MOOIFICD JACCHIA MOOCL ATMOSPHERE (!••/> 

*M TIME 4 HRS 43 MINS LAT 39.60000 0«J LON6 


9.40000 OEtS 


CJtOS TEMP Z61.6/06 HOUR AN* -0Z.366O 


ALT 

ALT 

0E MS I TV 

TCMP 

PRESSURE 

MOL. WT 

scale ht 



MUM0ER PENS I TV (CM-3) 

(MM) 

(RM) 

(6M/CM3) 

(OR) 

(DYMC/CMt) 

(UNITLESS) 

(KM) 

N(N6) 

MCOt) 

N(O) 

M (HE ) 

N(H) 

69. 

1«0. 

t. 49446-11 

959.0 

6 . /0030-Qf 

66.9 

11 .6 

4 .000004 11 

/. 30000+10 

r. eoooo+io 

3.40000+0 / 

0 .OOOOO 

/6 . 

140 . 

4.19669-16 

516.6 

6.94935-03 

65.6 

1 /. 9 

6.4/1 /9+10 

9.66042+09 

6.60019+10 

6. 10406+0/ 

0.00000 

• 6. 

160. 

1 .63600-16 

606.0 

t. 96694-03 

64.3 

22.3 

1 .00346410 

6.34466+09 

1 .06636+10 

1.66665+0/ 

0 .00000 

6 /. 

190. 

4.666/3-19 

696.9 

1 .1 1463-03 

tt.9 

65. / 

6.19136409 

6.90 /l 6+00 

5.39505+09 

1 .30951+0 / 

0 .OOOOO 

109 . 

>00. 

6.06464-13 

664.9 

3.36/34-04 

tl .6 

60.9 

6.340/9+09 

6.32166+08 

3.04363+09 

1 .16569+0/ 

0 .OOOOO 

119. 

660 . 

6.59993-14 

ZOO.4 

6. /6 56 1-04 

60.4 

31 .1 

9.39901+00 

0.1/036+0/ 

1 . /06/5+O9 

1 .0203 Z+Q Z 

Q. OOOOO 

130, 

640. 

4.013/1-14 

/06.4 

1 .46/66-04 

19.4 

33.5 

3.6/910+O0 

6.96000+0/ 

1 .0/166 + 09 

9.00060+06 

0.00000 

140. 

660. 

6.99301-14 

M4.9 

0 .62tl 6-09 

10.4 

35.6 

1 .63206+00 

1 .10904+0/ 

6.51446+00 

/. 93001+06 

0.00000 

t 9> . 

690. 

1 .41116-14 

/I / .4 

4. /553/-09 

1 /. / 

3/. 9 

6.95991 +0/ 

4. 1669/+06 

3.99466+00 

r.ao rz z+06 

0 .OOOOO 

166. 

300. 

6,06306-19 

/19.0 

6.66069-09 

1 /.I 

39.1 

6.992//+0 / 

1 .39/40+06 

6.46456+00 

6.20490+06 

0.00000 

1 r 3 . 

360. 

4./6996-19 

/60 .0 

1 . /0610-09 

16.6 

40.6 

1 .29/33+0 / 

6.14090+05 

1 . 52//0+O6 

5.50695+06 

0.00000 

S 63 . 

340. 

6. 63330- IS 

/to. 9 

1 .05666-09 

16.1 

46.0 

5.659/0+06 

6.30613+09 

9.50 Z30+0 / 

4.66660+00 

0.00000 

1 94 . 

360. 

1 , /6960-19 

/60.6 

6.99969-06 

19. / 

43.5 

6.40336+06 

9.69639+04 

5.93666+0/ 

4.34601+06 

0.00000 

90S. 

340. 

1 .06619-19 

/tl .0 

4.19036-06 

15. t 

45.1 

1 .09546+06 

3.04693+04 

3. fi 060+0 / 

3.06314+06 

0.00000 

its. 

400. 

6.66669-16 

Ztl ,1 

t. M //3-06 

14. / 

4 / .0 

4.05/19+03 

1 .43969+04 

6.33666+0/ 

3.43914+06 

0,00000 

ft'. 

460. 

4.61660-16 

/tl .t 

1 . /9650-06 

14.1 

49.3 

6.16430+03 

9. fi 939+03 

1 .4/190+0/ 

3.00393+06 

0.00000 

63 / , 

440 . 

6.69 /69- 16 

ft 1 .t 

1 .tO / Z0-06 

13.4 

96.2 

9.69066+04 

2.60199+03 

9.69991+06 

2. Z310O+O6 

0.00000 

•46. 

460. 

1 . /4/43-16 

/tl .t 

0.3364 r-or 

16.6 

99.9 

4.359/3+04 

9.19/66+06 

5.09101+06 

6.43099+06 

O . OOOOO 

• 96. 

460. 

1 .14/69-16 

/tl .3 

9.91641-0/ 

it. 6 

60./ 

1 .9/063 + 04 

3.69946+06 

3. /42/2 + 06 

6.1 /363 + 06 

0 .OOOOO 

«/o. 

900 . 

/. ft 1 16- 1 / 

ft 1.3 

4.99/52-0/ 

10.1 

ro.r 

0 .94905+03 

1 .49961+06 

2.303S/+O6 

1 .94360 + 00 

6.011 30*09 

641 . 

960 . 

9.66646-1 / 

/tl .3 

3.96609-0/ 

0.9 

60.0 

4 .O026/+O3 

6.11418+01 

1 .3223/+O0 

1 . Z3 /4/+06 

6.00350*09 

•91 . 

940. 

3.6/496-1 / 

/tl .3 

t. /9166-0/ 

/. 9 

91 .2 

1 .0/1O/+O3 

6.30059+01 

». Z4/3/ + 05 

1 . 55460+06 

6. Z6694 *09 

sot. 

960. 

t. 633/6-1 / 

/tl .3 

6.2/300-0/ 

6.9 

104.6 

0.61306+02 

1 .03290+01 

6.23/16+05 

1 .3911 Z+06 

6 . 03604*0 5 

313. 

960. 

1 .04169-1 / 

/tl .3 

1 .09006-0/ 

0.1 

110./ 

3 .90335+06 

4.2/01 Z+OO 

4.06696+05 

1 .64603+06 

6.5/999+OS 

364. 

900 . 

1.4/413-1/ 

/tl .3 

1 .66069-0/ 

5.5 

134.6 

1 .69063+06 

1 , /0O99+OO 

6.59064+03 

1 .116/5 + 06 

6.51030+05. 

339. 

660. 

1 .19693-1 / 

/tl .3 

1 . 40 Z/9-0 / 

4.9 

130.0 

0.63604+01 

/. 49134-01 

1 .00063 + 05 

1 .00150 + 06 

t .4466 /+ 05 

349. 

640. 

9.69694-16 

/tl .3 

1 .64O0/-O/ 

4.9 

163.4 

4 .044 Z/+01 

3.13363-01 

1 .00000 + 05 

6 .96/14 + 05 

6 .3//6C + O0 

396. 

660. 

/. 66499-16 

/tl .3 

1 .10449-0/ 

4.1 

1 /9 .9 

1 .90349 + 01 

1 .36400-01 

/. 06463+04 

0.069/1 +05 

6.3144 / + 0 5 

36f • 

660. 

6.41464-16 

/tl .3 

9.92606-00 

3.9 

193.6 

6.99039+00 

5.66664-06 

4.01039+04 

/. 65036+05 

6.65334+09 

3/0 • 

ZOO. 

S. 49344-16 

/tl .3 

0.9/406-00 

3. / 

603.3 

4 .6/003 + 00 

6.39904-06 

3.01 555*04 

6.51019+05 


369. 

/to. 

4. //660-16 

/tl .3 

0.166O/-O0 

3.9 

616.1 

6.03 966+00 

1 .06063-06 

1 .9/400+04 

9.66540+09 

6 , 13644+09 

999. 

/40 . 

4.19414-14 

/tl. 3 

/. 49999-00 

3.4 

663.9 

9 . Z4130-O1 

4.43130-03 

1 .20605*04 

9.6//69+05 

* .09134 + 09 

410 . 

/60. 

9. /1 91 9-1 9 

/tl .3 

0.03614-00 

3.3 

634.9 

4 .00603-01 

1 .91666-03 

0.56/06*03 

4 . /9S16 + 09 

6.06 f 00 • 0 f 

4»t . 

/90. 

3.36144-14 

/tl .3 

6.60/90-00 

3.6 

643.9 

6.69059-01 

0.34669-04 

5.66369*03 

4 .64334+09 

1 .4/953 *09 

436. 

600. 

6.946/4-14 

ftl .3 

5. /99O4-D0 

9.1 

691.6 

1 .09491-01 

3.64496-04 

3. / 1 ZOI *03 

3.60619+09 

1 . 4690 t *af 

44). 

460 . 

6 .69093-16 

it i .3 

9.361 /6-O0 

3 .0 

659.0 

3.36/0 Z-06 

1 . $9994-04 

6.46664*03 


1 .4 /6» 4+09 

493 . 

640 . 

6.43960-16 

Z6t .3 

4.96004-06 

6.9 

666.6 

6.60610-06 

/. 05510-03 

1 .63531*03 

3.14 94 T+ 0 9 

1 .464 rt*of 

444 . 

460 . 

6.61 136-10 

/61 .3 

4 .014SZ-OS 

2.9 

6/4.6 

1 .6/619-06 

3.1631 /-05 

1 .00639*03 

6.64100+09 

1 . /4646 + 09 

4/9. 

640 . 

6,016/0-16 

/6t .3 

4.69430-00 

6.0 

601 .9 

6.66346-03 

1 .39059-05 

/ .600 1 /*06 

6 . 96/5 / + 09 

1 . Z346/+05 

406. 

900 . 

1 .03906-10 

rti .3 

4. 00409-00 

6.0 

6S9.0 

3 .10306-03 

6.61 369-06 

4.053 /6*06 

6.36160+05 

1 . 6490 / + 0f 

496. 

960. 

1 .6//61-16 

ft 1 .3 

3. /4O90-O0 

6. / 

69/. 9 

1 . 54113-03 

6 « Z9O6/-O0 

3.69610+06 

6.10056*09 

1 .69310 + 09 

90/. 

940 , 

t . 93606- 10 

ft 1.3 

3. 3000 /-OS 

6.6 

306.6 

/. 6/661 -04 

1 .6361 Z-06 

6.I03S6+O6 

1 .9014/+09 

1 .61694 + 09 

919 . 

460 . 

1 .400 99-16 

rti .3 

3.20643-08 

6.6 

314.0 

3.63044-04 

5.69600-0/ 

1 .46963 + 06 

1 . Zfftl *09 

1 .9/311+09 

969 . 

•60. 

t .693/6-16 

/21 .3 

3.00303-00 

2.9 

363. / 

1 .96636-04 

6 . 39166-0/ 

9.91149+01 

1 . 900 /O *05 

J . 93405+05 

940 . 

IOOO . 

1 . 10006-16 

/tl .3 

6.900/9-00 

6.9 

336.9 

9 . ZO 590-03 

1 . 16300-0/ 

6.09606+01 

1 .41909 +09 

1 .49 //3+Of 
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Test #40 
Reference [20] 


ALT (km) 

0 2 (cm" 3 ) 

110 

1.9 I 10 11 

120 

3.0 X 10 10 

130 

2.3 X 10 10 

140 

9.4 X 10 9 

150 

3.$ X 10 9 




ALT 

alt 

OEMS I TY 

TEMP 

PRESSURE 

MOL. WT 

SCALE NT 

(MM) 

(KM) 

(9M/CM3) 

(OK) 

(0YNE/CM2) 

IUNITLESS) 

(KM) 

65. 

120. 

2.45946-11 

355.0 

2. ZOO 30 -02 

26.9 

11.6 

/•. 

140 . 

3.65994-12 

6/9.4 

6.44410-03 

25.6 

23.3 

• 6. 

190. 

1 .39990-12 

9/0.0 

4.05639-03 

24.9 

31 .1 

9/. 

190. 

9.92919-13 

962.2 

2.24959-03 

24.1 

36.6 

109 . 

200. 

3.5/909-13 

1046.9 

1.34153-03 

23.2 

40. / 

119. 

220. 

2.0/512-13 

1066.0 

6.36636-04 

22.4 

44.0 

130. 

240. 

1 .29239-13 

1111.4 

5.39003-04 

21 .6 

46.9 

140. 

290. 

/. 94530-14 

1125.4 

3.5591 Z-04 

20.9 

49.5 

191 . 

290. 

5.13549-14 

1133.6 

2.39908-04 

20.2 

51.9 

192. 

900. 

3.39399-14 

1136.6 

1 .64564-04 

19.5 

54.2 

1 /3 . 

320. 

t. 26590-14 

1141 .6 

I .14632-04 

16.9 

30.4 

163 . 

340. 

1 . 5959 /- 1 4 

1143.6 

6.09499-05 

16.4 

56.5 

194 . 

990. 

1 .088 //-14 

1144. / 

3. /6366-03 

1 / . 9 

60.5 

205 . 

390. 

/. 9/109-15 

1145.4 

4.1 Z394-0S 

1 / . 5 

62.3 

219. 

400. 

5.49639-15 

1145.6 

3.04334-03 

1 /.I 

64. 1 

ft/. 

420. 

3.93959-15 

1146.1 

2. 23/09-05 

16.6 

65.6 

23/. 

440. 

2.6029/-15 

1146.2 

1 .03/O/-O3 

16.5 

6/. 5 

246. 

490. 

2.09/45-15 

1146.3 

1 .23636-05 

16.2 

69.1 

299. 

490. 

1 . S4//9-15 

1146.4 

9.2665Z-06 

13.9 

fO .8 

I/O. 

900. 

1 .14953-15 

1140.4 

/. 02/48-06 

15.6 

Z2 . 3 

*6 1 . 

920. 

6.56/29-10 

1146.4 

5.35190-00 

13.3 

/4 .4 

291 . 

940 . 

0.44903-10 

1146.5 

4.10421-06 

15.0 

Z6 .4 

302. 

990. 

4.60690-10 

1146.5 

3.1 /024-06 

14.6 

/e .6 

313. 

590. 

3.993/6-10 

1146.5 

2.46/39-06 

14.3 

61 . 1 

324. 

900. 

2.61901-10 

1146.5 

1 .93633-09 

13.9 

84 .O 

939. 

920. 

2.15/49-10 

1140.5 

1 . 532 /3-O0 

13.4 

6/. 2 

349. 

940. 

1 .90143-10 

1149.5 

1 .22452-06 

12.9 

91 .0 

399. 

990. 

1 .26033-10 

1146.5 

9.6/919-0/ 

12.4 

95.4 

39/. 

960 . 

1 .00163-10 

1146.5 

6.05266-0/ 

1 1 .9 

100.4 

3/6 . 

/OO . 

/. 64/52-1 / 

1149.5 

6.634/0-0/ 

11 .3 

106.2 

369 . 

/20. 

6 .16931-1 / 

1146.5 

3.52640-0/ 

to. / 

112.6 

999. 

/40. 

4.91666-1/ 

1146.5 

4.65426-0/ 

10.1 

120.3 

410 . 

/60 . 

3.93612-1 / 

1146.5 

3.96260-0/ 

9.5 

126. / 

421 . 

/60 . 

3.1 / /4 3 - 1 / 

1140.5 

3.4101 r-o/ 

6.9 

13/. 9 

492. 

600 . 

2.30 /60-1 / 

1140.5 

2.96466-0/ 

6.3 

146 . 1 

443 . 

420 . 

2.12/34-1 / 

1146.5 

2.60224 -Of 

/ . 6 

1 59.0 

433 . 

440 . 

1 . /958 /- 1 / 

1140.5 

2.3045/-0Z 

/ . 3 

1/0.5 

494 . 

• 90. 

1 .48050-1 Z 

1146.5 

2.05/6/-0/ 

6.9 

162.6 

4 / 9 . 

660 . 

1 .25301-1 / 

1149.5 

1 .65060-0/ 

6.5 

195 . 1 

469. 

900 . 

1 .0/253- 1 / 

1 140.5 

1 .6/5/2-0/ 

6.1 

20 Z. 6 

499. 

920. 

9.26502-10 

1 146.5 

1 .5260 Z-OZ 

5.6 

220.1 

50 /. 

940 . 

• .0 /990-16 

1140.5 

1 .39669-0 / 

5.5 

232.3 

9l« . 

990 . 

/ .10930-16 

1140.5 

1 .2643/-0/ 

5.3 

244.0 

529. 

960 . 

6.30632-16 

1146.5 

1 .18546-0/ 

5.1 

255.2 

540 . 

1 OOO . 

5.94103-16 

1146.5 

i .09 ree-or 

4.9 

265.6 


NUMBER DENSITY I CM- 3) 

N (N2 > N(02) N(O) N (HE ) HIM) 

4.00000*11 /. 50000*10 1 . 60000* 1 O 3.40000*0/’ 0.00000 

6.08369*10 9.56309*09 1.96169*10 1.89369+0/ 0.00000 

2.11531*10 2.96211*09 9.64823*09 1.44366*0/ 0.00000 

9.55013*09 1.21459*09 5.81436*09 1.21463*0/ 0.00000 

4.85204*09 5.65446*08 3.8395/+09 1.06806*0/ 0.00000 

2.62223*09 2.81349+08 2.65893*09 9.60//3+06 0.00000 

1.46/85*09 1.45405*08 1.89125*09 8./5219+06 0.00000 

8.39332*08 /. 69002+0/ 1.36681*09 8.03145+06 0.00000 

4.86531*08 4.12/93*0/ 9.9//06+08 /. 402/8*06 0.00000 

2.84660*08 2.23856*0/ /. 33096*08 6.84234+06 0.00000 

1.6/683*08 1.22309*0/ 5.41165*06 6.33591*06 0.00000 

9.92992*0/ 6 . /221 9 + 06 4.008/4+08 5.8/441*06 0.00000 

5.90625*0/ 3 . /I 282*06 2.9///9+08 5.45163*06 0.00000 

3.52656*0/ 2.05961*06 2.21/21*08 5.06300+06 0.00000 

2.11309*0/ 1.14/09*06 1.65438*08 4./0496+06 0.00000 

1.2/034*0/ 6.412/2*05 1.23683+08 4.3/460+06 0.00000 

/. 66119+06 3.59/93*05 9.263/4*0/ 4.06944*06 0.00000 

4.63454*06 2.025/4*05 6.950/9*0/ 3-/8/33*06 0.00000 

2.81205*06 1.1 444 /+ 0 5 5.2243/ + 0/ 3.52634*06 0.00000 

1 . /I 1 28*06 6.48/69*04 3.93341*0/ 3.284/6*06 1.1/336*04 

1.04444*06 3-68995+04 2.96641*0/ 3.06102+06 1.1/0*9*04 

6.39289*05 2.10562*04 2.24082*0/ 2.853/0*06 1.14986*04 

3.9241 /*05 1.20546*04 1.69548*0/ 2.66151+06 1.13000+04 

2.41559*05 6.9234/+03 1.28492*0/ 2.4832/+06 1.11059*04 

1.49112*05 3.9891/+03 9-/5339*06 2.31/89*06 1.09162*04 

9.23000*04 2.305/6*03 /.4151/+06 2.16438*06 1.0/308*04 

5-/2906*04 1.33693*03 5.64635*06 2.02183*06 1.05496*04 

3.565/1*04 /.//591+02 4.30615*06 1.88940*06 1.03/24*04 

2.22526*04 4.53662+02 3.26912*06 1-/6633*06 1.01992+04 

1.39243+94 2.65486*02 2.51613*06 1.65191*06 1.00299*04 

8. / 361 6+ 03 1 .55835*02 1.92//3*06 1.54546 + 06 9.864e/*03 
5.49550+03 9.1/4/1*01 1.4/914*06 1.44645*06 9-/0231*03 

3.46596+03 5.41/66+01 1.13663*06 1.35428*06 9.54390*03 

2.19162*03 3.20691+01 6./4/25+05 1.26644*09 9.38844*03 

1.3693/ + 03 1 . 90569 + 01 9./41S3 + 05 1 . 1 8846*06 6.23 /34- 3 

6.63029+02 1.13534+01 5.2032/+05 1.1139/*Q9 9.06902*95 

5.62633*02 6 . /6 26 6+ 00 4.021 /9*05 1.04450 + 06 6.94366*'13 
3.59385*02 4.06386*00 3.11302*05 9-/9/11*05 8. 60184*03 
2.30129*02 2.441/1*00 2.41302+05 9.19269+05 6.66283*03 
1.4//24+02 1.4/119*00 1.6/304*05 8.62656*05 6.526/6*03 
9.505/5*01 6.88902-01 1.45593*05 6.10191*05 6.39355*03 
6.13158*01 5.38565-01 1.1332/+05 /. 61002*05 6.26314*03 

3.96460*01 3.2/199-01 8.83322*04 /. 15043*05 6.13546*03 

2.56956+01 1.9932/-01 6.89439*04 6-/2089+05 6.01043*03 

1 66933+01 1.21/56-01 5.36838+04 6.3192/*05 /. 66/96*03 
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